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LjL»L-J1 j>& Turcana Boy LJl5 jy i _^r j ^ j^ t «u** J^?L* 1 ^6 ^j^i ^ ;M 

i iUi ^*j t^L^p^U ^ jSLto ULJ[ iJUj tUjj frLtJLSJi 0L~i> T i ^3*^1 
OUjyi 3J*>L* (JlJIS" . Jjo o-bxJl /^ ^SJ? Ji Turcana Boy LilS^y ^--^ ^£j 
^ j5o i Lg^^J t^t^ UL5*jj]| ^_^> L^Jl ^^^ ^ Homo ergaster J^l*Jl 

diH tj5UJi JUJ^I cl- ^11 OLJ^l ^J^L-V SaJbcil oY}^ tf-H 

^l^il frbV **\ju Ajj^J-\ <zj\j^\ ^J^o^Jj tc^jJLiJij t^jhiy.1 t j* j^^ 

,4jjJlJ1 j/LiJl LjpIj^M jjLJl ^S(M JjJj tJblji* JiC^j aJu*ll 

4^1 j jJ t Homo ergaster J**l*^ JL~J^ jJUi ^ Lc. t^ j- ^ ^ JS* CM 

<j^{±y — *j olj-lS AjjOuJl *j^V^*- J' *^ cuSii>l il .chromosomal level 
jjOsij tu^? jIlu^Ij cjUjLf /j 1JLI2II ^L^j i cJ *^j tc-LS Jui /j aJ *lii* 

CLjjpg-b teja J^^-*j cy^^ T l L^-Jajtj ^y*jlj c^LIjLj ^ IjjV .y 2 -*^ d^*-^- JlaJ . L> 

Jl j V :OUt JJ r L^ 7000 j fU O-H^ 5^1» o^l ^ Jjl/^ j^Jl jjL; 

ajjJlJI oLp^jL^alij j*UijJl J^^- /w- /^>Jj t^Jj^^i^ jyj^ Cr* j^^\ J-*^'^ 
^LJlpj L^y^jjjoV' ^Uip ^5^ tibJi ^(j^Jt i Lj_Ip j^*il ^ ^t hj^ 
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t i j>^— Uo j II ^t^iU f Ol» ^\ i£il\ aJLJLJl i ((New Oxford World History 
Jj^ .((jcjlSJI)) lUJt «jjU ^ Vj^ o^ic jjJJl 4^,Liij it*U lijJb-j cUj^ 
oLY *Jlj ^.JJJ ~ «— -'t*^ f^j^ J^^ ^j- ^ ^^' f^j^ ^^* c ^^ ^M^ ^ j JL ^ 

t L» ajLJojj tlUl 2Li jL *- Lksl l£ JLp Jj^-I lUil rHj^ j-« P yll IJL* ftl^ii 
,W? oUJ 0j-oi5oj A^jji^ oblp *-$J t4jlyJl ajLp ^ ^Ul ^ < aJI^j Oli* 

.2uJa*Jl oljUai-l oljUj J^ ^L-f JSCiu j/j^l J*>U- ^ jlLJl ^^ 
<u£J uLjiVl c^J-lj cSy^i UUJl oUbjJtj t^uJairJl Jlil ja ^jCj *J\i 

.Jali ^lj jjl^:^ ^ JjLJ 015* L« LJLp iUl <-r>y^ uV. J-^^iJl 01 

^^kiJ 4JUL^ aJLJL» ^ 4 Vjli ^4ill^ 4jLJoj iUJl ^tJj^ 4JLJLJI oJjb ^J^" 

(^Jl dJij (^^ ajj^-JI o^^l f' j-*-4 ^ ^-^j lI\*1\ 3^>^*j OIJlL a~q^t 

cl-Os^j .^-JajtJl C^ljLjaJ-l *^P IwLaj ^ji^j C^Jti j^^^J T^iJ^ *^ ^ **-Jj ^-^L-wJ 

^^ t^lS* c^j^t ^jjUIj ^LoJ^VI ^ OjS'j^ij ((^jJrl)) iUJl ^Sy ^P 

Ajjdo C^*>1>«-^ iSLjb Ojio 01 J^3 4jC--*Jt OH*^-* f-lj Jl (J, t rtJjllJb 5^ tJtllj 

j:r ^J! jU^jL'VI ji ^UaIII SjIju ^r^l c>^^ <(j**^ «j^l» j^- 4 0^ t4 ^" 
(iUiJ >JlT fJ Jl (IUJI ^jjlil «JbjJLl» J.USI jlt^fl ,>^l c^jij ■ j^ J^i 
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Lil Vj di-* { J^ Jp\y C/^3 -^^^Jl ^^ J^ L^ t j-oil l^ J-iil /^j- 4 ^ 
L^JLlj <oIp|j ^Lo.^ll 4jj^iJi C-jlj>^i LJ^til tu i **P o Jai ^-aJu jLj Llaj! l^ y 

Jj^i? jP A^S ^S„ (_£jJl j^Jt jjLLA ^j^Jj tAiytil Jp^—i 4^ y t4j^Ul^l 

,2LiJb>tII c-jliLiiJlj ol*-oJ>t-<JJ a!sj\j!\j aL^JA\ ^ j z^&j&S ^ 15" oolj^ 

iLjJl /^j^j oL«jJL» -^ 2L©JfcV AJLj j^-I L«^jL» oijfc Jaj jJi oULoJt) ^Lj-aJ^ >Jhi3 

Loi' .IglpUJj oLLjJij j^L*Vlj «-jj*aJIj ^J- jA\ 2LpUi?tVIj <V^j 

C4jc^jjj ^*jjUl t frjjl J-*-*J L)' ^U. <J^ J^M ^J^ 4-w©JfcVl IjJLj jt^l 
.O^wL) iUl ^Lp jl 4JLjw Silai* jl 1« JlL ip Jt^j^l jl£l s^lj-^ 
31 tt^^illll 43 j ^ AijA\ ?$j> y tJ^ ^^ \^ ts^ ^>^ LS^J 

J^lJj>-*Yl tey-?-* jy^j C(iL«jl ^L>cj1 a^*->- ii .j^UI a^ J-oJtj ^ o^L>tiJ tc£*^-i 
^L^jVi J** diJi^j tiUl Jjp- olSLJl ^ Dlyjj (%-LJlj s^^-li .2L1UJI 

L y^y^ Ll* (>• . ^i^ ^JaJlj A^waJt u^J^^J tli>VL^jlj L^V. ^^"J 4j^>1 ./?t$V1 
>JiJj t^Alp JL^ ^ 4JL>J.l ^jjljjl ((2jjJu~Sy JbJbi-i lUJl tcjjIj)) 4LJL* 
x^Jrt iJu* l)1 .(juiUJl ^Ul ^jt^ J*^*- j- 4 iSy (i^l otJ^I J^>- 4^Lp 2L>d 
c^JLj! t g i l)I 31 .JUwbLl i UJI T^jti *Lju Jo- J,! ?l^jj ^lUJlj (J^il uy. 
t^li-i LlLp 2L.ljjJ otj^l LJaxj j^lil ^ M^'j iiUl ^J^^k!l J-o^ 

Bonnie G. Smith d-^*^ .^ J^j 
Anand Yang ^U -UU* 
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4jflL*lp S^^i^jjjJ L < Ja. *> O*^***-^ lJ^J 'JJ^^. ^^^ (\?ljA*) fy*^r\ 
aL^^o aJU-p OL^Vl jj j^S" ,i Jjil*j U^^^J j^kJl jl i) *f^ <^^ t£-^ 

Ol^Jjilj ^L^Vl (j* ^jJuJl l? Lp l£>^ ^*^-* J^ aJL~* y* Ulj *aJ^j 

f' y Evolutionary Biology j^laJl L^r^Jj^/c^j^kiJ! tL?- Vl ^U jj 

o^ j>^ J J^ 1 Lr 4 ^ *~~* r^ ] ^^ ^JJ^ tyj t,J*]l ^ j> ^ 
j^. UHl- ULkJ tU A^ Jj cajL^^j JUJt Jl 11. jsiS3^ ^kj St t jLfl-Vl 

&JL& A^l*^ tfoLJb) J *LJ! L5*^ V^ J>^ A^^Ltlp o^^si UjJJj toJLiJl 
fej^.?lt_. Ojj^sj a^pj^^JL! SliJ ^LjUJl OUj t A*-JoJl J^>- tlAij j' 5^5LiJl 
Alw*» oIAaIajJ jj^H b AJjLaJI o .S^jiJl jl VJ ■ cl.ja.jj ^^ibL*,* OjJbjj* 

m «f 

^b^ Lfrj i J L^j aJI^I tSu» JiVl J^ J^ cL^>w. c^Ul jCt i^CiJl 
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j-aj cdJDi j>cJ ji 2^11! AJ*>li5l Oj^l ^J IjJZ c~>\jb>- A*]\ LLl>- jiaJ 
/^ iaii (T^J tL^JuJ jP^ ^J -c£j^W (T^^ ^^ J^ ^P^-* ,*iL* c-J^r L» 
dJJj jL^>-t Jkj^ 0^ J- 3 - &*-~^ J-*^ Mt^ (H^ Cr 4 J* 2 ^ ^^ ^^ J*}^- 

^^JLp /»jiJ A^oJIaJI 4iytl! Oli cOU^I ^JLp f j-Sj ^1 ^jjJlII 4iytil {J ^S- ( J^J 

0Li?l>tjj t^Ljytll *-* Lybj^ (J^lL^- ^j^p J 0L?rL»j ,v*ulj *-L*JL* .^^w^jLjou 
.Aj^lJI ^.woLrJJ tULc <ili£- ^j^SsJj t2^l* oL?rL^I <u^Li jJLaJlj 
Lil U(Aj^laJ iSy^ iJ ^) j^lalJl)) OLj :t-3Li>e^lj Jjill 01 tOii 9w»ljJl j-4 

jii tljj^ L$JjT qa ^)\ Js-j i.^J6 cJji\j Jj .(i-UJl ^ c5>-l ^JaJ 

jJjLSJ ^jJKj^I 2uJaJ| iUJ c^jyJt ^L^Jl ^ f LaJLp c 1859 /»Ip ^ 
frlUVi J^^ ^ M- 1 £Jjh^ SLiJ r^t^Vl J^b) Charles Darwin (1) ^Jj b 
J^^i 19 J jy) 1809 jjjjti 2 ^ \j&:\ J oij :Charles Robert Darwin ^jjb o^jj jijUJ (1) 

V! ajIjJI ^ o^ku jijjb r->aj i (.Sj^kJl »ijb 4JJ^ 01 ^So: j^JLJl JjtiJ! S^i 45"jbJ^j .(»1838 
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j^kJl f^g-i* &\£ cOn the Origin of Species by Natural Selection (( L ^Jai\ 

2Lu- lJVT'^lJI j-4 jjj^j J^t! «jji; U-^aJ iSj^\ (j-^-'j u^j^ 1 u- 4 ^ 
IjLipIj < <AlJ! JLpJl v^" ^ ((begats o^~Jb) c_->L^- *JLp ^ S*Ui~II 
*]jl*^ j^ c~~al* oUr (jr^^ ^^ ( (ILp OIT 1 1809 fl*Jl SulJij j^ 
ijotill ^j otiJl ^jcJ^Jl f^g-i* J**^. ^ ^ Jean-Baptiste de Lamarck 

4jLS.: oL*lj.5 /^ ©Jl* Aj^>i iJjLaV JLoJl^l Jiij .OJj?-Ij kaJuJ^- 9 \y\ tjJ^J 

SI t^jJl j>p HJL> ^ ^-^y 4j^x£4Ji wL>-j ^1 4 (2) cjIjj>-^JI Fossils j^^V 
tdlte ^ Sf^>. JSl i3jUV 5f V| ->-5U L*jjJG JUJl ^~jL ^ ^ ^ ^i 

hj±> ^Js> J-**j t^r^jj J^j ^j^ y* J '^ *^J viULjb 0? ^jjjb ^L *1858 fLp ^j .o^ 

.4i^j «Jli j£j ^1p jjjjb jc»ri bf AZiJa^ A^jLi» 
ajIjJI ^ki: *jIx ^li^Jl sJu& OlS" aij cf 1859 f Ip ^ f 1^'Vl jJ 0*y*j <joj^ ^^ j-^ 

Oijjb ^i^ .^jVt 03 j^ Jj>* 015" *lj5" 1« y^j cOL-J^i Sj*>L^' t->bS" jjijjb v^ jy^ O^J 
^ o>^ li^ jj'jJ J^—!j J-^V fjj ^ J 5 " ^^ J! O^J ^ ^^ ^U^^j UljOJir j 

Lff. ^y^ b i \Ji>- A-lii Ojjb . ji? -X9j .iUJl ^lj>Jl a^o^- ^i ^jjUJI jL?r j ^-3^1? j^ U^j^i>-j 

ojj^k* j! j^pwsJl ^ <li^bi cjLj jl jI^^IUj ^yb Fossils ji*L?-Vl jl ccjiy^^iil tcjlJl^Li-ll (2) 

.^u^l ^U^-Vl J*>U> Ji>dl L^.Ul cL^i 

.LfJls-ij l^Jiil 5ULI JlSCilj J^Lil Jip cJydl .2 

.c^Uij ol^J-l ^j,:.^ ^1p cUU^ v ^l^Vl oopL .3 

i Uu IgJ lJ ~J ^Jl 4->yLll V^J aJIjJ-S cjIp ^j^il ^p aJl>- a^xij Ou>-Ul cj^jj .4 
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OLS" cBible ^•Aiil c-jI^U V^ aLj&-[j l)U$U -ui LJUJt ibL-Jl ^vap ^ 
(j^tt- 5, ^"^t j- 4 c3jj\jf 4-JL.p J*^ j-* Ijj-iJ Ju» j^Jt jL ^ij^MJ lJl*i^ 

,4-g_JLl*w« A^a-^j 1jJj>*j1 ^j^ijlj 

Ji rcjjlill jl cdJJi ^ j^^'j .Aj^v^Ijw JJi ^ jJ-^ /w*j^ Oj>J tj^ 
.^r>-l ^1 ^L>- p jj Jj^- ^^J 6 jy"J& ^^-r^ S Al oJltoj c I Jajl Oj-v^L aJULp 

(paleontological studies jji^Sfl 4-^ij.i) oV^I aJL-Ij^ J^>U- ^ t_>y> 4Jl 

f ^^ c5^ S-^j^ J>^.J L Cr*^ y [J^ ^J^ * j^ ^~y& ^^J' ^h 

jl <^h i^jUV jlSipI LS ^Vl 1J*j cUajl ^JcJ) JU- Sjili j^J 51 2L^Ll 

i " " Ag. 

teliti ^ . Ijbf jJUj ji ^Soj. V c-jIj rcii» ^ J^Lio i3jL*V f IS JLii cdJLJi 
Erasmus Darwin <jijj^ l /*j-*^j4 ^^" <oj^l ^jL«V (j^u jl JJ ^^-j 

£j±2» ^j .4^^Jyl ^JaJl frliijVI o^xi JLp LjlLJ i L^Jl *-£j coJLub- j^Xij 
Robert Chammbers jj^LiJ c^^jj ^wUiiSwVI ^Pj-^jll JjU- 1844 ^UJl 
^IjiJ Uij cjjjAiJ Ji 5^1 ^ \jj$\ AilS' jb (a^wj! ^ ( jJUj jl jj^) j-^jo jl 
j^>J ^cup ^LJt j^iJl oLLww^j^- ^j .^^Jl jJUtJ ^iUi^Vl Jj^J t4juJa.Il 
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4jLwo Lgj *\£ olj^ ^^o^ cJJyc~*l il*Jl uy>- ^j^*j ^L>-j (j-» 1836 ^Lp ,J 
i cdHi^ c^u^Jj .SjlIijjJi 2b^^2buliJ(B ea gi e J-^ 3-ljLJI jLa^^lp 1831 

aA& JhyJi cJljU ^UlP^t /^rL» J jjUrtl J^>- 0jlx31 jdJ ^ L^'j /^J 
.L- 1 j Jb^ill yt-s^VI o^v^bca j^» 4l?^k£- 1858 f l*Jl ^ (d-~Jj ^' ^ 4-«JU^ CJ15* 

^ J^iu iUi'jU ^t^Sfi J~* ^)) :oly~ Alfred Russel Wallace ^Vlj 

On the Tendency of Varieties to Depart Indefinitely ((^JL^ty f jdl ^p $^ 

. L*jdJ ^ OwLpL^JJ ^Jl? «^ cfrom the Original Type 

L^lp t- j^pI ^dl jlxiVl <J,| J^^> ~^J t^ij- 4 j^j ^j^- j^W ^ oULJlj 

^UjJ 4JLJ! SLwyJjJLJ^l ^jJLl ^ b^*>lii (c*^- j* AJUbca J*>U- 4ii?^k£ i 
«Jajj cJl^ jjJl dlU L^lyMj \j*\yKA j 5JL?Lf jl&Vl dJULJ cJl^j .Ternate 

London's Linnaean O-Ul ^ (3) oLJ l**> ^^Ip jjjjb L^jS* ^Jl iylJl 
j^ l\j1^j *>U 4jl^Jb ,iiJi Jm jijj* tjLa Oij . 1858 ytyljy J Society 

,^**JaJl 5-LSijVI ijij^ 

c^oip oU-j^i ^ WtJyj V^ 1 oljlxJl S^^-J ^Uaij ji*ij j^ :Linnean j! Linnaean jLJ (3) 
Carolus Linnaeus (Cari von { ( jJ oy Jj^) ^jjLJ ^^jJ^ J-S /^ ^liaJl I jj& ^ j^-! Jij 

. (Linne 
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^ lil cjii: SLJJ JlSo-f jy 4.UJI ilifj c^Lil ^j c^i jlliJl J SLU 
4JLjJ ajJLJ! 4^3*^1 cJl5j .iij^iw* Ji^ij cJjJL*/^ v^y oY*>L jJ^ S^oJ 

<]^>-*>U Lc. LL*i Lli> e5 JJl SLi-l 9 y£ ***>-jJl j^^l ^ laaJJ*\ ^j 4^5*3 

^j .GiAJJb fLSJl 'j- fcp j dr* Oj-U>-^ p-* Vi-^ £*'j^' jj3 ^L^&Vli) 
cJlf jjiaJt f- 5^ y* Jj^ 4Jb-*>U) 4^-L^Jl ^LoJUJl oLiiLii J5" Oli t,*iljJl 
/-• <£~jv l£*m\ lUJl ^ al J L« ji^ij ^Lp 4jjJi J ^>- lt^J c ajLJI Jj^- jj^ 

S3L>- Aii>-%a t_jL>^s^j tAJL^ ojo- c£j3 u^i'j-* l/^'jj <jOJ^ ^^ 
.aJ-I oLlSsJl ju 6a^ ^Jl o*>U-UJl JLiJ c5^ Lli OljJiij c4j>-JaU 
4JLjJ! J^Lio jlf (^jjt^ ?Uk^2^) ^y^^Jl frlij^l Oli cU^JSo ^JLj 

oj*>Uj m( Jzju i * J £- « gjaj u^LiS jjiJL^j ^iylj^ jj5o^>- f- y JS' Ob jdLil 
^ JJi dUji ^ j^l 3l>Vl ^ U*r j*S* ^ ^ j-r Jf J AJli cjOJi J^ 
*^fc s-ULSl ^ J a>«L>tJj /vAJl ^-^J- Om t JlSolj ^r ■/?;)! a!>-^I OjJUajj j-^ju 

IL»*}LJl -wow^al JjI C-*l fl.,rgM Oli \ g aH?h* Ojjjj ^Jj j cJlj oli-v2-M oJLfc (JUJJJJ 
t t3 :> "^ J^" J^ l/ i/^^ J^- J^°. J^^ ^J-^ T^H ^lixJlj ^JL^t-l 

Oli ^Jiv-tJl \ Jug-j j .^jlSol ^^Ip 2L*iLll aJLp ^ a^*>L« JiVl SjL^ ^jJ U : : j 
((li^sJ)) jtSl Lg-U J5" r=-;-^2J 31 t^jfll ^ jy^l t-ij^ aJ^' p'jj^l J5" ^ia^ 

c>*J • >^ r ^^ ^**^ j^*^* -*'y Vl Lj-i y l^o ^l <k^l 2LiJi ij^Jl *^. 
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01 lili? yk;.« Vj^ jju ^yuiaJl ftliiVI Oli tSUS ^ki! <i^\ U lilj 

jIj-oJ^Ij ul>Ju£ L5 *JaJl jyaJi ^JL-p oW di^ ^^ ^L^ ^/-^ tij ^J .Lib 
lgJL« ^ jiSi SJbJLiJl c^>L>LJt y* ^alskii 0V U? Ujlip j>- jL^LJl ^ 

c-^U^l ^ ^^ Victorian England i£jj&J&\ *i$*Jl J*>U- IjCbsJl J* ^hj^ 
cLlpjJ jb aJjLSJI o^SsiJi Oli cJjUiLjj .<^j^kiJl j^rii jy^J^ ^.^li tlS^VI 
J^tu L^J^J ^F ((^-bl)) oL^ Jl^Lil ^ j^>o cHomo Sapiens Jil*ll 0L*J^I 

IJLa j&zj "Vb ^^gLai LpJi cU^^ws 015" 01 (j>Jj .U^wj _^Vl IJL» 0^Xj 

.((^*JJ r Vl 
A-jL5' /^p AJLJb o^Ssi J^l OjJ> Ajj^IaJi * g»:^ l/^'-J-J l^J^'"* J^J^ 

i j .^JbU] 4JIS" ftljjVl Jl ftljVI j-* J-^ ^-^^ ^^JUa^- 01 rejjUl >>*i 
^Ak* ^ aJtjjJl |Jp S^Vj a~ VI j^kJl oLJV 4^=>Ij 4^iL4 i]La ^ 
cuLiiS"! OS aJIjjJI jJUI JjSfi L^LJj Oli tui^l ^ ^50j 'Odj^ 1 °^ 
Jj^ ^ 4-iL^i)! Ajj^^JtI OVI ^o-s L» ^ 1866 ^Ip ^ ^^ly> oij ^ 
I Jjb J^- J^U 4JLL, ^Jj .Gregor Mendel (4) J^l* jj*ij>? j.^ ^j 



^jjOJjl^ SoL ^ ^ ^Jj (^1884-1822) (Gregor Johann Mendel) Jjll* OU^ j>^> (4) 

j* ojbc cjis'j i^ij^Ji jJLp jjLj Ji ^VjUi oU yiSi; ^ ^14 oSi .^jjil i^\M\ j?\^ 

.{jJ\ jlip ^ Lji; j^-ij t^JJi ^j^Ji JaJ ^l^Sm 
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JJ j^ Jii^o» JS^Lj LgiULiSl JLp! L*JLp 1900 fbJl ^^ ^uL*-^ c^ij r ji£ 

oLJrb OVI lJ^J j$\j Sj^ ^bu Lj^3t jlS* ^ lij*ill ^r^ 1 ^ cJjLaIU 
^IjjVi ^vj^ Ob i3j^l Jij . jLprVt uy JliJVb l^jy> JLiil V genes 
cj*}LJI ^Lj OVt ^ytJ) Jv^*-^ ^kc ^^^r JUaJI ^JLo^ j^ 8 -^j^ M-' 
. jjjJi^l Jj^I ^ <>Jjf W^ SJ^-lj JTj 'V 1 j J ^r J^ ^ 0) (alleles 

^t-Llll \^M\jA ^y* jS\ l^Pji L^jJJ dj& V Aif VJ cAjjiJJ SJbj-ill ^ajUaiU 
J~>- j-* Ji^~-* cr^ J-*'^' 0k ^ <>* J^ 1***- p^J cJ>**>Ui J^rJU JUi)*>U 

C*>lu>- <J^l>- /-* 4j ^Ss^tJjl -Jj 4Jb UAjI ^ajUajM , fon* j'lk) Ob OVI (f-Jjt! 

2Lik£ ijlj^l ^^y 01 j&: oliJrl j^ 2iik£ Itlil 51 OVI U*j c.iUS ^ 
*_»j .4j^L>-I ob^- ^jjji? j^p 4j5»L^ Lgj A_>^dJl -jj ( jJ| oji^l *VjbJl oLJ 

(Jl Ar*r ^ J-^ L«JULP LgJb^jj Jail^- oLJ^l 01 I J jJL aj-^ OLS* JU3 tjJlJi 
JSLio La 2-lj>- J-i^j UL>-li 4^JlpL,^7,H aJLp ^j pLL^I oJLs^ L«Julp V} y>-\ 
LJyu j^JI ccjijjdl oJla . jJl&Jl aJUp J"5U- iSj>S\ J-^Vl J-» 7u?t^J j>P 

OlSCil ^ a^y ^ij t U M- <Lj>dl Jl^Vl ^ j^l J 0^ ^ a^ij JS^ :Allele sJLJVt (5) 
^oL^u Ji^^r l£-^4 7^^ jit*^ ^5* j' .(^v-^0 chromosome j»j^j»j^1 ^JLp 4^jiJ 
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t_5r^ ls^' <s£jJ^' u^ 2 - ^' p- 4 -*^ f j^' ^J^- %£i^ ^^J .Lxj? (5j^kJ( 

tLJbJi a-uoj>t JaTI JLi! .C->VL^>-Vl AiLS' l3U^Xi^I v JLai caS^j Ji U5j 
j-aj yijjfc* cjIjJJ jL^^ J^ M^ oUl^Jl ^ c-jIjjJlSI A-^r ji j^Ip 
jvJcJI IAa (jp j%-g-ix» ?diJi j^j o^ j^Jj -0^' J J j* f ^ J ^ u^J^' 
Lja3j .ol^ikJl aJ d->Jj£ ^JJl Jjbtlt j\ AP^Jl olyjkJl iaJuk; L5 *~-S ^ J,[ 
oLLaJi ijJLi» v^ cjJlIjJ Ji oJuJj>- 4^ LpIjjI 0L> 4IJULS! S^xiJl Oj>^l 
4Pj-oji JljJ Vj .j^jJJIjJ 4^~JL> oj>Jf olj^-JJ (jj-f^l 0^ -^yVl ^jj^ 
y*J> l&yl\ l5 1p cJU^t o5 2LJ-I oUlSJl jL jjtiUJ L>- jJ^Jl cLJLp ^ c£j^ 
^j^u ^1 l>t^a\y}\ £J\j*&\ ja <.{j» Jj>- Ji cL>y£ A^cJrl ^J-Hji -^j -jy^l 
o^lff (^^a^I tUiiVI Ojb^-I Jali aJLS? ajIJlJI ^ Cr^3 t^^J^Jl ^ L$ila^*>l« 

4-JL^p J^>- f- Lo^>-j l^j je-^lil j j-SJI oLiJ*>Uj oIjj^Lp J JL>- a-«j 
caJIj^JI tULpj tA^JaJt j^LJLp A-cJ^t il cjj^IgJL; oJLfc oJLaaII L-iLlSc-^Vi 
JiLto c-J^ j^^iJ oJj>-j^ aj^S J^p- paleontologists aJLj^^I ^LJLpj 

9 jjj ^ f^>>- naturalists ^J^l ^LIp t-^j .^W^^ W-^-^j JL^>-Vl 
^Vl J^J 51^50:. ^i/j t ai ^Vl W> oJlS' ^i su^aij c^JJt 
j* kjj JJ^ :5LJ-I r^jj^ paleontologists AlU-^fl ^LJlp t- J? j .oOjJuLI lJ-1 
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SjjjkJl 4_L*1J Dbjj 



B 



B 





A 



_B 



Anatomical change 



JSCj^ jj^IjiJujjk? (jy^l J J) ZlL^di O kjljdl oJsj uli cJjIJlbj . (y^JsJi * L&%! 

JL*jy/4^jj)j/tIanTattersal Jj^jylSdLjJUij . L^ l^yl Sj%^ &Ijj^L SJjJj*- 

.(1993) The Human Odyssey 



2Li-( fr IjjVl oLj>- olJl>-j Jj-^J fi .aJiII ^Lo*>U toJLwjJi cf^3 c4i.ia.Jl 
.>w> <J-t 9 \yi\ OAl$ C0jj-^1 oJl^jj ./r«jJJ 4jc^ljJl C->blJll*Vl j>P 
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jIS* Ljlj c-jJL>- iSj>~\ V^j^ ^JLojtT <lJ| J&j q\£ jJ)j\ ! Ju& ^y^- J^j 
J^kj CjIjlJI C-JjoJ Ujllp aJ-I £ ijiVl flJil 0^- Jj^> ((^yLS^Ji Jlg^ll)) 

LJL^I Lp^J Oj^J aJj&^j Lc. aj ^jj ^ ajU^JI aJ Lc t H1&- jl^LJl y* (f ^J l£f 
.&L-JI 4jIp ^ Lc.jj ?diii^ ^1 ck^; ^Vl -iJbJb- 
JS" dik.lj cctLo ^ UJI j c^jjkJl v/j^ f>^ £7*^ Ol^ JiiJ 

^Jii> ^_UJl oli cAi^l^J oj^ ij$J> a^S\ (jSi\ Thomas Kuhn dj£ ^/^y 
l*£\ji\ Jilidi 4-^-Lj JjJ i ^1 ^>x^yJ! r-iloJl ^Ji J^U- ^ 1^ 
jl 4ia>-Mc. Ajlg-Jl ^ U ^^>^ (*j-Sj oL t»jl^ ^Vl d\£ Jlli tlj J^J -^W 3 ^ 
^Jt Ajt^kJl ^ olJLicJl jj^jij Jlg-^i^VI ^y* f yj \oJti\ JlS cgjj^H v— -^Jl 
j^ o^Jjil J,jVl Ajjviaii C-Ji Jij .^Ja-» cJ&j c^l j-* L?-j-s^j jiSl C^^-s^l 

j^ ^y ^aj - ijyiJl 0L3LI JliCit 4^1 j^ - paleontology (6) aJU-^I ^ip a^^ 
4i^L^ ^ AJlj^ll JLJ 2Lili-l JLPliit ^ LlJ: i^-l (5 jjt ^j^Ldl JLJl P- jy 

V j^L^Sfl J>^ Oli clwL^- jJUj Charles Darwin jijj* Jj^ ^ ^^j 
jjiaiJl (*j-p^ J^ ^ AjJ^Il aLl^^JI JlSl^S^ ^^JLJl jioJl ^iljll i > JJLi 
^ c^>^j jjp jjt Paleontology L^y^Jj-lJ j! 2uL?- p Vi ^ j! ^.aiJl cL^Vi ^ j> ji*^Vi (Jp (6) 
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paleontology 4Jb-^/l ^Jp 015 - ^jjb f U ^ ^Jj .<Uaij ^JJl ^j^jj-u)! 

51 ^ ^ji ^ ajI j^i ^i^ji ^ Jij, v oifTj tr ur j/^i aUi^ j 

V^jj .iir^jJl Jl£j.Vt ^y* 2Uiylt 4JL~LJt *JuL J f jLaj ^i^ Jljj V 
Niles Eldredge ^Jb_^jJt jLU Jl&^Vl *jV^I liU JuSU US'j cdUi ^ 
ojL^i j U : 1972 f U o^ ^jJ> ^ Stephen Jay Gould JJ^ c£L>- c > J *r-^j 
j3-£J Jj c ^j^j j jJl jycJt J I j^ ^1 diiJ j^j i jjiU- Vt o*>Ut-^ ^-* oy&UaJl 

tLaU: ^^LL* J^-^-j J^— !i ^ jj-6-^ cJL* Ljjli c^^sLjJI ^^Ip Jj cjj^a*Ji 

•-«j t^j\JLwMjl (j£K* (3J J-^£ l)i tVp^L <\r*^r <V* ^'j^ JS5*- 1 ^J*^ W*-^ j-oJw^Jj 
0j_xJ Ji ^ij i(Sj>-\ V~ P 'jj' W^ J^ cA^jLS f^rlilt JSOJL ^yJ^J p 
jiiU-Vl J^— ^ olydJl j! -^y^j r- JbjJJl Jl*jj . LgJ S-jy <_-> jlil j ji\J V jl 
i JjSJ Ji t -m5ou1 { J-P Jj cCjUjJjtil ^yrj ,i Lm^-SJ aIsLm^j -*3sjJ V >■& 
jJl JJ? ^ kj^yj ^J^" J^*J ^V* jtSl j-A L« o*v^» JLi! . La LlJj LJ cJj-^>o ^il JI 
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iCj*^ 1 Jtj^ 1 ^jj^ 1 ^^^ %*>*■ 

[ J$iZu g^^T «Lfj** *J~**)) (J~S \jk 

C 6(u?lj&) G ((dysl) A :£ljlf i*} J 
Jf Oli JLJLj c-kli G ^C j <Ji& T 

(JjJl U Js^kJL JJj>tJ *JLJl ^y* L^Ji^r 

P^JLj L*Jj& .j*~yi lJjJJI <dj> jjSL^ 

c((J^j))DNA cfjjdl Lg-Js.**- Oli clM-l 

01 Jju ciL'Ljdf JyLJi j~* OLjI jSi^jjj 

Ul^L dlkj cdzli -L^-lj JL^ i/ba Oif 

j^LjJI ^j) lcJ%* L^Ul jv?L& 

(ZJjLl J+b Z^bd! h^j>d\ jJ> i^LvV/ 

* 

VDJ^IS-J^DNA (jjyll^J-IJ^ 



*Jj Al J , La I jjO\ /-« JLJLjCjI 4jJL 4P y*^ 5-c^^LJ .SjjLili y^Jtj\ Jj^>tL> 

olo^l Jl J^l *f» ^y l^j iS^ji J*\ J^^ 1 speciation (7 \>*jJl j^ 



.^j jy\j$ ^W^ 1 ^ ^ j-^j t-^-^r *f^j$jd f y \-f* ^d ^ ^jj^ 1 ^Jl^I ^* Speciation (7) 
*Jt — - cJjVj ,^L-jVi p^~^ speciation ^ik^. J-«jc^i ^ jjl y> Orator F. Cook ^jjS' 
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Aj6 LjlS^j . J*iJlj *jlaH ^Vl diiJb U^f JJJjb 6 V ^Jb>cJ ^^cJjJcJi 
4^- p Ijjf JJ>LdjJ Apjil 4jj^kiJl SJLoJl) lineages c^^LJ) ^LJU! <j\ 
LJ LaJLLa — SLi-l c— £-j-J li cfJJi Oj^ 4jV toJ^u (speciation oJjJ^- 

aJ-<oJ( jl Ijtj Jij .ancestry and descent Jj-s^Vij t_3*}L**>U ^j^kiJi 
UrVl j>v^5 ci-> ^1>- speciation o JjJj>- a^- p (jji LSsJuiJ 4j.SjII 4jj^]aJt 

j^-Ju ^JLp (,gjW:j IjJL>- Oj>j 6 1 ^j- 4 V^j ^((^-^ 4-^Ia-o^P ^ ^J? c^r jJ^Jrt 

speciation oJUJj>- 4^- p ijjl L>_iuJ ApjH 4jj^ki!l aJ^ajI J j->- ^pj^ 



^Jl c^l^^li Oj^^ ^^cjjJcJi ^dU IpLSI jtS^Vt JJjlSI 6f jJuj 
4_uVl sdLjlaJl j^kJl oUL4^ jiil^Vl J>— J Ujl^Jj ^SOl V 
LJLaJl ibyiJl aIjLp oLo^J.1 caJIj^L) LdbLp il^il jy £- L-jJl *->^2j Ji* 
0LvJ^/l lJM^I ^ Hominidae LLJl S^^iJI aIjLp ^ ^U*pI) Hominidae 
^- j^ij cdJJi a-« j .dliS ^>bj jl c— Z** 4-l^ J>jJ^> l£-L* L5 i^ 4(Hominids 

*U&VI Jb ^ M-l ^I^Vl J^b c5^4 ^\ c^LLo^JL LT ^V» o* 
jjxJ 61 iJb- Jji*ll j-oi c Jlioi* 0L*J^1 ei"5L*l UJ^l L. b(j . ^yyJafl 

o>b OLoJ^b a«-~iJl aJJ {Jy*^ ls^ 1 C 1 ^ 1 ^ J^^ 1 J^^ J 
^wiLJl SjJlI Jl ojj*J 6l ^ JtSl SLi-1 ^^Lp 3— ibll ^ ^j^Vl P L*^l 
Liijj CjJj ^J .^JlSw APj-oj< JS' ^w? 7>^Vl ^L.jJl ^ji ^lySU 
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. jj]^\ Lfrb^- ^ iJjAJ ^Jl ii^kJl ^ 
P IjiVl A-J&L» ^^ La LlJ^ Jj-^i J' c£jjjvaJl ^ Uj <kiJl oJUfc JLLP 

1 1864 fL*Jl J,l S^jjtJLjj .p^ll jj.ya.ij oi L/ LuiJ jiSl ^ ^'j 'M^ 
iJL*)) ^^T oi Pierre Tremaux ^ j*ij j^i gr^y^ 1 *W^Vi (l U 01^ 
Jbtjj ca^JU s-UIp ^ i^Ujb L« jJJL 4-J-l p iy>0 c^UjytJl ^ j^-ll 
C-Jij {§>\ r_yA j£\ aJLJL?- ?t ,.,^?t) 4jLcJ5 o 'o t^J) ,.^;n j JaJ^ (—-jjLSj La 

JLiJVI j-* J^t*> jOi iJLjb cdJJi ^J .2U*JaJl lfr.JP f^Sj ^1 4^L*Vl 
4/tJaJLjj .Lfr.Jp t_3ycJl 4-^5" Jy^J c k r J3.lL 4-J-l P ijj^l ^JEiLa Jj^- 
01 Laj^P 4j JLJj J^ 4j|j t^^ iUJl ^J LfrjlJb 4j>^|j c^tyJ iJLjb 

o i-frj jj^YI Oyo ^ii i (3^5-5 cJijjjJ frUapL) j^Vl (jJ^j LaJLLp /^J j 
■s^pr j f JjJ ^>t-jj OjXj jl ^SLc «rLJl ^jy^-gjJt jl jLSiiVt Oj 31 ;4J?L^Jl 
ji jjJa^l l5 JLp 2jj JJl SjOi *jip jt c^JL^UJl jLfr^r^ ^ J^'j-» f ^^ j' '^ > j 
^1 (£$ y j ;4jLL^- 4-Sj^laj Lfr-^jij ^p j>jJ jy*i\ oJjfe J^J .r^ ^Jl>jJl 
pJ^Sfl j-* pU*p! 01 cdili j-* jiSl j-* Laj ,5-J-l p tji^J (_ikst ^y^ 
c4_ik£- c^Llj jLj>-1 y>^ y clJJ^- J^-^°. 'j*^ ^ O jLc 3jiJb>*i( 4-J-l 

l^lai c^-^^^l P (jjVt /u« J-*L^J LaJLip <jyt^a J5\ ^-s^J 4-J-l P \ y^\ 
i^jL^J u^Jj c<ii^ ^L>t^-L Jj>-jJj cLfr-aLliP J*>L?- *w« Jaii <-Jj*j LfrjV 

,4-v^ULl AjIJUitJ Lfr-Jp 
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. J. * 

IJj j^) lemurs (jj^JJi) JjJJI ibjkJl ajjjJl j^ Ujt^ifj c£jUi^ U^/j U^ j^ 
(ijy^Jl d!) Propithecus verreauxi IjJLZJ^J^ ^ (lower primates ^ijl CjL^JyJl 
/ David Haring £±>jL*> -V^- 3 ^y* O^VL j&jj . (jL^Ji J,j) Propithecus tattersalli j 

.Duke ^ U*UL Jkty jfjl 

L^-Ip <_^*-^j t5l?L^ cOl^Jl ^ Sj^JxJt ilJlpty O V dUij *0^ f- y ig\ Cr* 
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Ajyl5ol ajjajI j^ 2 -* /V J^*^ cspeciation o^>^>- *-?>■ 9 Ij^l J-5w^j Ap^II 
om^J J,i J^^Jl ^ LjApLJ. ((speciation o^j-^t \?~ 9 IjJl J^-^ ^o^l 

•y* teyi* A^jx^>ti <>i-jj cJL*>- LgjT ^j^^ii j^ t^Ji ^~Jt -^>^ ^!j M 

^LixJ ( -Uj 4-J-l c- ly Vt 01 UaJ ?w?i^Jl j^ -Oli c^jj^Ji aJLaJJ 4^L*I 

jjiJl coJb^ill olV^Jl ^LLJ' 2u$C>*il SL.iS^^juJ^L^I ^^jJ UT frL>-Vl 

*-&J>\ ,JLpj <>ry^ • ^-^j /JLp o jJUjw iJliAj La s-LIp ol Lili? 4j lL~jJ( j^t^j 
^« ^Jl 2uUJl 0UI4VI j^ cl^°^' ut* <^*iLull ^laJl ^Lp^J ^ ^y>" j- 4 
jlj^l 4$U?i 01 cdlii j^ p-^'j .jjiaiU lugi LgJ*^ ^ jj^i 01 «-^ll 

OLSol 4JL*0y 2ji5\ J,} ^JaJj Oli' <_(j;jjl*~\\ i_^£j$\ apL^? c~c L«JUp 
t_ij^iaJ! *-« |^j>P ^ J-^*' tjj^- ^'yVl (^aj ol£>J JLij . j^kJl ^ ^^Vl 
jjJUL! (U-iJlj c-U>- J^-^ Ij^^J t>^ c^yL^Jl r-I^Jl OLS" Jij toJJLJl 
ilJLial ^1p AjLfJt ^i Ol^-Jl ^i^ c^JJi c^-wwJl jJfe d^Lpr L-i-j^Jl I^A-ia^^o i 
ca1?LwJI ©JLjj ^l^ ^Jj I^-JJ ./j-^^tll uJO^' <JHj^ L?! (l^y^ (V ^4 *^ *— ; lj^ 
4jJLjj oJlLc* Jbl Ji> oLi jV /^i* (_P^J cJUi Ji oJUfc JaJl ^g->-j 0) L J>- 
^L^Lw^l jj^jl ^wLojJ A-JL* rollJ ^^4 yr. .,^?T) oJbJL>- & Ijjl j^g-lg ^U* tA-woJtiVl 
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4JLu *^ OLj^JU IjjyO Ol J) cC-Jji] t^J^C Oj^o ji ( ^-C iS^ j*j\ cLg-w-oiJ 

S^l sdJU t^jJtJl S^Sft \^\j^ c^Ip ^rfl S^t 51 J£jl\ ja .jsiU-Vl 
x-w«j>- ^ 4-jlJ! ^Jv^' l^ °J>^ cjLJjJj o-Lg-i Ji tHominidae LJLjJI 
3^ 20,000 JJ S^SH 4jjVI ^ OJL^ US'j tjldl J~^ ^^Ui .jlUl *U*il 

oljotdi oijfc jLi c J Lili I ijfc jy^j L*Sj c/pJj .L* j*jj iS'to^ <^jJL>- c-lkp 
j^ jiSl 4j^iw roli iJLfc Oli cAj^kJl ^bJi j^ L^j? jji- J^°. oJbjJr-l 
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^1 ^L*Jl Oj 31 t JSLzJI IJLjj dj^j 01 ^t V a->j3I o L jL^^f v 1 ^ ^j^> 
31 c iJUgiAl ^Lo-^ ^r^j J^ -^y^ t^u-<J jt ^!ySU c^y iSoJi t- L^Jl jjjjJ 

Lg-oiiucC. *-$sj>tl]| *Ju ^Jl t .^uL-aiM <j-4 j^ IS^io oJJLjl* OJ^- ^^3 IS J^s-^o 
t jl ^fll^-b .LjIjJ t^r^ *^Li^2J Lftjjwb ia^jy (^^1 CjL*>-I <v» *Aj*ixJI Li ^ 
Oj.5 2jl^w 4^liL- ^jjiaiJ! jy^il *Aj-^ LfrbU- j-« j>JL Si^i? -±JL^ J^r jj V 

L^-La ^al>till «I Lajj :*iJ ^ljw .^uLa>- ^LSijV 4-L*j ^r y V c^-jj^* 0l5\**Ji 

^p cLjJ^>ti] 3J^~j \s LJp c^JJ3 *_«j ,^jIxiJIj o^L« <Ladl oL-^Jl ^u 
tJLoJggU oLaJI jl c jkJl cM-*jj! - j^\ jj l£]| j^. iJl3 jl ^jUrt IJUb (( jjJal)) 

l$J O^nj jl ^c^Ls-Vl oJla j^ U 01 jLipI Oj^ - v^ ^' j' c^l^Sn jl 

jjb lit j^iU-VI J^r»^ ^ ^^>- °*y c5^'j -u -4 ^* dr° ^J^ olj^i c5^ j^Lp 

.Lj-I ^ IjjVl r^j^ (^-*Lj J^-^ l/"^^) 
J^- Jl jUutlVl A^'jJ f^-^r^ /e^ - p j^ (i' 01 j-ft O Jj>tj L» 01 j^j t/Jj /VJ 
.<5UaJ j-* 2Lik^ frlj^I ^ <PjJ^ aJL^- Vl^-Al 'jj^ 1 -* c f J^' J»! J^ Jj*** 
^j cPrimates (8) oLJ^I Vj J- 4 M~ ( ^Ij^Vl OjV. l^Jj J^°. ^^ ciyj 



oj^iJir cjUIj-J-! £ja jAp l ^Ip J-«-^jj cjLj^uJI aL*m3 i^J~ ^gjJaiJ SJj ^a Primates oLJjl (8) 
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4jj j^ aJ-I P \yfy\ J^^J U ULpj . (JjJJI <LjIaJl OyD! aJL^j) jj-oJUlj 
^i!yt>* J^b-* ,i f*-^j J^^h *Jr°^ ^P^i A-j>- LpIjjI Primates cjL^J^JI 
jsVl J^ t^yuJaJl ^LioVI ^ di-* % # Sy>lkJl oJUb ^L-t i yS^j lU\&- 

SjoiJj ii^lit-l iJlyJLI ^JlSLk» j^L>cjj toj-jf ~*>\j:.0l^Jl ^ f*j^ {f- 

Ijjj^v3 Ij-ol — c-jLpLoji-1 ju ^yLSsj j^-L>* 4^151 — speciation S-bJj>- ^L>- 
/pJ i j ,4JLJL>- 4-j>cjjLj olJLS' ?»&., /?:,,»> oJuJli-1 AJlS^Jt JjIjlJI cJl5" ISI 
^j^laiJ 4^jLi^a speciation o^j^>- ^j>- f' 'jj* \^^ ^P^ m *ijy^\ <LLo«Jl 

.2liil^. ^Py 4^ f- IjJl ^ip ciycJlj U p-o-^J (5 iJt 9 jjU 2L>*J^Llll 5- JlJl 
A^Jb jj]gd)£ oJU Jj>- 4-jv- P' \jj\ AS<JiS$ Aj^jJkl Ajjjlgrlt 4J-<otJl j>J JjtilL) j 

U^J**^ ^\jB\ J p^-P ^r^ .g** L* I L5\JLj j aSoj .oJL^-j ^r*^ /J-P c^j^ : j V 

4^^t^J-l ^r-SjJ *~o?y~<Jr\ (i Oi^ 1 0^>4^ ^r^J^J yL^Vlj iJyJl Jp ojJ^UJl xjL^VL^ 

^ oL^J^I ^ Jj- jy*l\ ^SCcj tiiyilt .j* ^y^ Ji>- ^j .^Lj^I a^ij^ ^ y& Primatology 

^ cjL-J^U 4JlJLll oL-ljjJlj ioL-J^Ji j^ o5*)LotAJ ^^^^1 oLut^aJi j^ r-j\jkj i^S^> 9 y^ 
<Z->iSjLJ\ ^Js- t^JaJl /^ ^L'La V^ ^1 JJj .^J^ ^J J^^^^ ^r-^Ji fJLP ^ ^jb^Jl jl tOuJall 1 g.'.f. j 
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c-jLlJt! a^jj^ ^gill chromosomes ^oUj-^j^j^Sol jl toL-M ^ji^a ^^Ip 

La Ij^ L^jV cpaleontologists aJL*-^! ^LAp <_£JJ *~*Aj <u£ V t^^j^^icJI 

*lT^' ls^ ~~ *^' <^^^^ ls^js*^ J>~^ ~" morphology L>-jJyjjil O V 
^15^-f jlJu^^f 4J ^ j^-t paleontologists aJL^I ^LJp Jj> jIS" ^ JJt J^>- jJt 
-Lg_^Li ^-^ Jl jjil^Vl J^-J 5jl>-jJI iSj^i\ Lj ^L^\ L.1 . J~Ut I Jl* j^ 

>**-j cjUJj^j j-4 Oj^oj t*JJ-l Sljj ^y *_aj J^-iJi ^^rr^ s-^V j* Chromosome (^yv-^ 5 (9) 
jSLi JLp aJ^. ^-^r a-U- J^ J Ww> 46 OL-J^l diblj tDNA j&L-*£ f )}\ ^ yc~* ^ ^ j^ 
i(centromere) l$£ P ^ .-- g^ ^ — j jS"^l ^y ^=ij *^p <-^*j. £-* J-^ £ jj J^j '^jj 23 

(i' J-«-^*j i| tc^ljjjii j-4 ^j^^\ ol^vlp aJIJ? ^y W^j (Jj>^" J-*^ ^^J^ J^" s-^j^J 
. w^jCli JLp I^j w ^l^- ^j^. L$J 4j\^ JS'j t Aj a j^ 100,000 Ji 60,000 ^j^j U aJU? ^j l5 w> 

i jj , yl «^ ju>o jjVi iij&j 'J^^^ ^ , W^ j^j ^^"^'^ , o- 4 si^L, ^ ,jli 

.^»V^ 2-^zj^h. l^>^^ ^^^" S ^L»Jul Ju^ jJJi ^-i>oj cAM /^ oijj >r JJlj 
.Heteroz.ygote ^L^ a>JV ~J\ <JU-1 oJ^ ^^ip jilaJ 

UjblJL^J jU-Iji JL^I^il (C^r^^ J - x t J "^ , J ?^' ■ i^J . 0^^ r»-*^r^ (V*J V^^ ^-^ CJ-^J^J^r^'j 

oLi^l iJiP ^j aJ- 1 ob c l>JI J Lt^jH ^JJb^Jj . 1 842 f Ip ^ Kari Wilhelm ^L^j J jlS' 4^,! 

, 15" i Lr*?-^' 48 ^UgJ -^y^ ji ^*^ 'W^r^ 46 ^ji OL-J^l i 4-^^-j>- a^U- Ji' ^ .aJ a^^^il 

Li i ^-r^ 56 o-^p ">^-* J^^ 'cy^"^ C/ (* J5rt ^ l5^ oLi-^iJl jJlp JUi*j Vj .a-^^ot aJL>- 

.A^^^or A-L^ J5" ^ Lw» 380 U.iy]l dii^ U--; <tr^^r A^ 
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t 'j^' tJ¥. *^rj^J*JJ^\ ^Li^^-Vl Op coLp 4jL^2j ^^oj .jJbj^iJl Lg-lx^> 
jji jJJJJ C0j^5" C-— sJ Jl>-lj (£y\ \^>\ y» jJs^j ig$\ J i^L^i\ 2La-JjJ| A-J-l 

. LgJJ» jyQ\ j^ip C-iycJ( ^ j\ffl <^;>lp JxJo Oj^w- 4-w>OjAlJi 

LSsJuiJ hiji\ hjjVstW ^JLoti] (^jj>tit jjJl!I (*-^jj t^L^Jl ^i d-Ui a-«j 
aJUj*J! ^i u^^j^^J c L<^r' Ji*~"J t4-**jLilj cspeciation oJjJj^ a*>- p- Ijj! 
a-4 4j «j Al 4-JL j-jiJt p J-Jl Aji J Ljajl aJb j Jail I l)I L>*-w>w2 .^jlj cAjjjialjl 

c( l5 jj-^jJI (^j^kilt &L>"Vl jJLp jU^>-I) evo-devo ^o — ^jLI ^L> l3^*j 

.4-^L>- IS" J^ L )" <k "*"' ^^T ^^ J^ J^jl* ^L^j} J*>^>- y» y^i 01 ^3 rout 

Jj %s~Jr\ oL*jl*il Jj^- Mt^ tl)li cL«Lc JiJoU? ^>^J -V^J^' rJlull 

L^2aJ O^po JLi Aji Vj cAjLil? cjIjJU LgJ oLJrl * k»* ^ cj\j6c}\ 01 /^ 
.4~*J^Jl ajjjWtII cjIjLJkl ip ^x-JL«lj^ c^tjoU j?-^ 

i?LiJ Q*-oi jt) J*>li?i (Jjji? ^ ui^t-l -^P jjWtII aJL^ JaJj L^jV t2L<JajLll 

Ajy a>cj>* j^\j cj^JaJlj cC-jt^dJ-l -Llp Lo^ 2LJ-1 oLJl^Jl ^i 2ub:ll 
Jil 2L^L-Vl VJfcSU L-K*Jl jpu dJJi^j toUlSsJl oi^J l^j^iJI iLJj'iU 
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JLpj oLJ^I tju oMpliilt ^r 4 J^ L J Lp **-qJ>j L^jlJlj tLglo^p ^JL*I 'i 

*-Pj oLjlSsJJ L jJL>- 4jLu^- oLlJfc IxJXj 4^LS" JLp £j./?M tLSJL 0j$O 2 A fc:U 

^1 ^jl-Vi J! j^: i^f c^Lii ^ ^irVij . j*iiL *r^ Vj-^t i$J 5» 

•^ aI^L» i -J tLj-b^i- j-a LiJJ jl oJbJbU (^J^Jt-I »ja^Il JlSLi-V (j^-t 
a^^U-ll aJLjJI J*>^~ oLJrl ^^ ^JaJLdl J- -^ V^J 

hominids OLJ^fL ^^^^Jl j\ jLJ^I ^iMJ 4J%» jy J^Jl jj& j^VI I Jj^ 

*>Lli 2L>«jI| ^JbSflj flJtityj tSJLjJaJl f- j^V'j cojw^iJl J^tjSHj to^Ju^Jl 
.(^jcJl Ll***^- a-^Jj tJ^JLS JLp 4*-* I j J 2 ^ ' s*^* c^uLajI 4ij J? 4J*>L* ^i 
^j^j 4ijjjc« 4ia^j JlSs^l Jj>- J V il tL^-LL» otb t^Jcj! iJufa 01 tw?I Ji ,*-« 3 
aj-LJI ^JLp ^jJs» jLS ji*-Vl iJUb jl jJLj (JUIjj ttojj-l j ic.JilJ( ajJ— Jr-I _Jl 

^i C*SjL$>\ jJl 4-JLjLl oIjJcJI U ■k.jJaJb ^Jyti V J .La Ip^j ^-LL* J^-^J 

Ij-aJi wUi ^wLjo! °^-g-ij - jJtU' '-Lfc Jiiti (^JJt jli^jl *^a ^J^J /*-* y. ^JJ^J 

,4-o-i2_Pj 4fih; >JUj ^JU-P 

i^jLp^ ci^J -^j .-^y^i ji Li-j jl L^^^j ^^>- ^P-b J; I jli c xJaJ Lj 
j-» iCJ-SJl OLJ^I j^L?-i 4_^1j2 i o ^2-^a>tlIi L^-^JjjjjoV! >Lp ^JjjIj-^ 
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flp ((AJ^rliil Jj-^VI)) *jI^ ^ University of Pittsburgh £- >~^ a^U- 
(^JJl ^yiJt ^y^^» /^ oljlSo^H oJla j£ oL-k^I ^LS'^ JlyJl Jl 1 1999 

II^ jj^J j V J^ SJtfL* oM-JlS* Lljj ^Jl olyLkJl o\ ala^'ilc. Schwarts 
•^SOj cOL>— Jl (ju jLIijVL; 2L>tiiI( oOjJji-l ol^aiaJl IJLj Ji cIJ^Laj .^^u 
^JU- Jl coOjjJrt oM-JSH ijr* Jaii oJ^ij dll^ ^1 dill ^t) heterozygous 

^^Ip Sj^Jj o^xi]| oj^ cuiol Jij . V^j ^y^ 5 ^ ^4L> ((hopeful monsters 

hj& jti^i ^ o^j ,Ajc4 r j-^ Ju ^- ^ ^j^ dr^ a^t— ii» UI* ji« ji ^L^i 

t J U- c5l ^j .4J5^ l^mj ^-jlj^JJ a^l iL^jl y! ^j ji Schwartz >jly^ 

(n) *~Jb^il o^USfl c5ji il^iSfl Oli t L5 *Js L^J^" v*^* heterozygotes 

4^>^dl oMJVl j^ 0^-^ Oj^lii: jjUI ^tyVl ~ V^ 1 homozygotes 
jjwL^ — 4JjLojd( oJbJL>-l 2LJljj-jijl L y2j\ v^J-l jLgJglj (llilLj O 5-a JL^ 'ri^ 5 



l/ J^ L : ajlistf wii>o ^5 o^ ( J c ^^ oL ^ Cr* J^^- Oy^ J-L^r ^ y\£ J5* Heterozygote (10) 

ajU^ ^jLiij jl Ij^ ^-^li ^ L^ii^ 4A^- 2^. ^ i-^-lj ^^ ^JLH ^ /^ 15" J5" Homozygote (ll) 

.^9 U- SjL^j ^y jLdt 
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Lu-gi oli (,h\xSj ?^jJl ^t^JI JJ^ Lo-gji] 2L**jJl> ^JuiSl iJub <uuj ^Jl!( L» 

01 Aristotle ^la^jt J^j^ 1 ^j— M 1 csb tcJ^» f Ip ^-aJ! ^ jlSl JJ 
jd\ ^j t^r JLAj tiJjJl ^Li^ «4**>ljlll)) S LA- 1 Jl5Cj^l Jijw ^o cJUaH 

^LJLnJl LS -^ Ja-^jJl jj-s^x3i ji o^Jl\ oJub *L>-} < JtSj .^^Jj^l ^ 15 .i 
4jjJjl!I Jl^L^S/ij tjJ^Vl -i iSs^Allj <&! j^j L» 4j^a ^ _^iJi t^w^j jj^I 
S^SsiJl oJla 01 ^jjki\j , $:a 5Jj ls^^^JJ^ ^ JL " <byi)l sJ^L-j^ tci^-S/1 
jjJJI JJj^jI JiSlt J^ tdJJJ^j t JSljVl u*jj^\ ja j&\ c^-U ablill 
JlJL*j ^ A j ^ c£*^ /»JLidU jyj*JL£ 2Lj>*jjJuJt ^jjjjIju! jt-j&LLJu Ij^iaj 

J>*-^ j>^j ^Jjj-^ '^y p-fr^ s^psiJi oiu& Paleoanthropologists <wLi!t 
. Ulajl -_jj 4^L* Lgjt L-5Uail 4jLjJ ^ I j-^r j -*5j '^r*y j^^ j ' 

ls 1p hominid OLJ^U ^j^-~jJl/OL*J^! l3*>L/V -^j P ^ cij-^ ^^* u^J 
{ jj^k£\ <^£ j$\ £y*s>\ 01 L«j .Homo sapiens J5L*)1 OLJ^/I -(*j^' u^j^' 
^iJt Ob ^^Vt jjjii^JJ Jji*il j^ rt^t ^^i^ t^lj <jlkj Lf ip Vj^i* 

sja 4JL) c^JLaipt 4j 5o 4^jjJLa ^^Ll! OjiJt /w» cjLwUI^JI fi o -ji? c^5ljJl ^ 
hominid OLJ^/l ^^^^ jf lJ>L-S/ Jb-lj ^y V| iJb! JUa ^ ^ Ij^ 1 ^W- 
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^ jjs i ap jsVi Jl^3 : dUJ^ ^ (i ^Vi 5l ^Ldi ^jj\>- Vi j>-Jt ^ 

^p ^ilOj ^ jJl J**^\ J'j^J '^Jk^l a^fCiJl o^j^I t^iJJi *_* ^^Jj .^LgjJt 
^^jJiiJl ^JUiiJ ^Slc ^^dJl J-^^U ((L-Jj Ua^» ^La O L :3JbliJi a^CiJl 

t-i^L-V c£j*il^Vl J>t— Ji Jli toJLA Jk2^\ 4-pr^ Liijj .4*^ jf *J^\ 9 \ y% 

&3%J\ ^a Homo sapiens j3l*Jl jLJ^I iaj^J (a^^JI 2^JbLl aLJLJb 

tL&:sLL?4j Igi^LJ ^ju ^k^j L^j^ ^yr jjL>^> hj^sj ^j^j^ c£^Vj tL«Lc 

c^li ^5j .ajjili 2u££-l ^ JS^Ji iJla ji j^iJl iblp^ a^lU dj^ 

-blj^» JSLij ^_^IjJ1 j^ tw^ LJT ,4^-U-l oJla ip jlSUL jj^oJIj Jb~l Jl 
4j">LJl Ji^ 4^w?ij ^^ii ^5J i jLJ^fl lJ^L-1 aI'IjJ (^j^kJl ^jjUI oi 
4J>LaLp 4^>JLo cJl5T JLii cdili j-* V -U j . jj-^jJi c^Ju ^Lp v~^V ^J^A' 

c3UJxi^Y cc5 jjiaiJl ^o^dLJ a^23 cJlfT Jii] . oL^SM c r ipl Ji cu^^iJlj 
J5s-ij jLJ^L ^j: aJ^L- ^aJ jl L^J!)^ ^ ^ku*J j^Jl J^Jl ^ OjJiJi 
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v' 1P£«.'*"/V 



*^> 2U.7 [j C^Ujl^JJ 

.1837 f l* <u ^ULl «(i-;) 
jjb iJjb j! :JjJJf y^s 
jJj i 4py jr* Jj V hk^di 

rdJ '~a 4Jj A? 0/tJ Lj n-J? J 

.1859 fip ((£ljjty J^h) 
• Cambridge t-Jj^IS' 



(jlp links Jajljj uibJ L^jT J^ jjib-ty Jj >lJI ^SUli ^ jLS* c^^l 
4^j>-j j^j .AjjoJl jjiaj ,i *db>-l <_£jJl jlxil j5j^ 4^i J^-^j <— iyii**» siJuLi 
-Wj^ o^ 1 <jr^ ^ l^ J^^' .lJL£j£*I i-lo>p ^L^SfL» Paleoanthropology 




iL^I JSj li^j cJ-«l5o> ^pLj>-1 J>^! *-^ j-* Anthropology l—r^J^jjjt^ jl jL-J^M ^JU- (12) 



->LU /w« *>\5' L^r d «-; «y^Y 



^ r^^'j ^ 



,bU 



iJjt; Lj>- J aj 5j^J ji ' L>_jLu * . L&j jiij <i LgJLJj» oL-jV 0>ucoJJ>t_L} ^j 4-^5 L; L>- «J aj jj^'J^ ,-**j «1 

">U-_u _Uj>j jL-J^M ^1p ji Ux5" cL>-^]jX-^ Ls^jJjjj IjUj *-Jaj LgJ^S" -^p "^.^ Lilaj LpUj>-1 

O^ jb-l LjajL; c^ni-P *_^LJI jjill 4jL^J i tLl*i iL>-J- jj «.j-jY Oj^ii» Jj 4 .U jLL» L>tjjlj Lj alaJ 

^^j-b paleoanthropology r„-UJl L^y^j^^l Jp w ^>^j .((ojjljJl Sj^iJl)) ^L ^yu 

. jj^uiJl ilJU^l -Lp <JLp ^jI^I? JJ! AjjU^jUj 
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*Up J^p 01 iJlj^b oVl Ijtjb. J^3 dJJi £*j .2ULJLJ1 ^ J: j/\j JaS lJjc} 
lili ^dJJi J-* iJLiu jiSl jLJ^I j^\j>-\ 2L-ljJb ^jwa-v^^ll L^rjJjjjoVl 
tljyl&Jl ^jJuLi J*>U- ^ ^j^ SJby oULT jp SjLp 2Li-l f' Ij^Vl cJIS" 
dJJi 0*j A^LoJl ^ JjVt ojla^lj . jjib-Vl J>^ ^ Lj^^l Sf jl i^U^. b # li 

^jt> olASsJI *-2> 01 ^>tjj !j^iU-VI ^y» ^jJ-* {j>\ 'f^-^j iP^^J lt-^z^vj L» 

JjtiJL Ldp J i jj V <jf Lli ^>l^Jt j^»j . Jali iy-y aJIaJI OLJ^I A* 2UI jJb 
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iiUfiH Zij&J\ SjjJVi OIpji^H j jJb-Vl 

iii^ uJl JJ U ^j ^ Li^bJ t*L-JuUl U-^Jb^ j* ^S 6 ^ ^ <~*^ 

-S^^iU bUJl t^jj^V 1 J^vJl j> biji U JS - l2^i*}\ oJLgJ aJL*^ 4jIjlJ| 

bui tii>OUl J^ljJUj Jj^^lj j^V* dbJjl L4J ^Lp ^1 obJtj 
.Li^T o'lkUJ ^yjJLl ^J-'jVl t^jl^VI J^~Jl U^j 

obi aJ~l 4 cobil j tr b Jl . |*i abli yU£ b* S^Lp t b* Jl **?- o «£ baJ^LP 

JL5 ttiUi *j»j .^P^ LgJUL^ _*t lfT>bi *Jj dJJi Jj^;j ;^U^Jb obJ£ ^Jl 
■* . * t f' - f 

tLfr'iJfl.o — ">\1* ol^o^Jl jl jL^'V^ lI^U - Htfb>-i **5^jil ob-^jJt ^jij 

f Ua*Jl) 5JUzJi j^JLl P lj^l j£j j c Jj^ ^oil JU- *tfJl .UipVIj oOUa*Jl 

O b** VI j f UajJJ ajj^JajJI o b yxjJ j-Li^J tiJLjJl a*^-i_* .tbssilization j^t^jJI 
Sij^LJl oJl^-jj .SijiJl j^p ob^^jl J*^U-^ y^Jj u^ib JA^O ^Jt Jibdb 
f Op Jb^ ^ ^*^ jjP .Url Ji j^Wj i>>^ JJ ^3 J5^ : f Ui*Jl Jj^J 

i _ r J jJb Jj>^ JLp a^-LJI jJsb^V lSj^ b* bJLpj .^jb^- oUy? ^j^rj 

tf J** ■ - 

LiL*- 0^ 4>- JJ j a^=_^2_n O'li 1>- 'j^a C—5 4^SJ , Jjl 1 4-J i*^ Jl J a>t-v2J^ > 4jUdJl 

Si jTi ^1 ( 1 g -/*** * j Sn. ^i ^tj j aU *»._^ j ^ ^.^r^ ^^LU * ^- L ti btjjj LiiSb 
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oJ^UTj .UjLJ ^1 oLLkil ^ Ju^jJ ^Jl dJUt j^ {Ji\ c-— Ij^Jl oUl^j 

^j tlg^ii l5 1p l5 ±j Lc.jj Jj c ^jVl olSVp- J*i ^j-^ oLi\£)l Jj.15' 
l^^j Jl5 L? jJJI ((layer-cake SJLlail *£*&!)) Ji.ty ^^Jrl ^>jJl Oli jJj* 
JLp La Jb- Jl jl^I^U jL>*Jl ^ oij^r^il Aj^waJl Ju^^LJl ^jJj .*J>\ 

jjSo U S^Ip ^jVt ^^ o^j^^ll dJJ^ <j&j c O^^ dr* ^j^ olj^ <^o^ 
^^Jlj cJSTJl jL>L* ^ ^^ Ij^Jl L-^-y jtL* jjJJ Jl l^^j ^jSH 

^-j>- J j-ji-l J-o-P -LJLsCJ jjLo cLfcj^P jy^ J tLglS J^^*^ oJ-fcj . wySoJb 

.paleontologists £>1>-^I ^LJ-pj 

(l3) ^i^ J Wl ^jUlj W^ 1 V^ 1 oLo^Jl t aJ^ jlSC* ^1 ^ cUJ 
.4JUJ.I oL^JLI ojJcll LIj^jUI oL»Mp Jl AiLs^^fL) ctopographic history 

oiJuSJ J I tlr^- c ^*-* ^trf V^J J^ 5 **-^ ^Li2_>- jli c J lili (U^ L J-Pj 
UjL j I coJLffi^Jl j I aS^J-I 5juj^JI oLil J*ij cJi^iJ cJlS* La ISI /^^ J a-j^JU 



UkA <jPLk^Vl j> S*^ y*^ Jr^ J** J^ J L /»^«i ;J^ y 6 Topography LM>jJ^ (13) 



.UlJL- 
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bULfl qJl& ^~^2j *lj%» ^jjk fJ '((J&yf ij uy^J^ fJJ) ^*i1yCl/ c^L^jJl J 

i^jj/ dan Tattersall Jj^jJIS U U j~* Diana Salles ^^J^ ^'Lo J^ Cr 9 ?-*"J^ 

. (1993) The Human Odyssey JL-jy/ 

jl t j> j: - ^rij-*^ otJlnIt oJub Jiu J^oj .1^ JLpVI dJij ^ (*-^l ^j-°^ 
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^jJLiJl U- 1 015" ?Lg-sIaA) *-• Lg-kjj l^-C. c-i-^si cA^kiuj ^Jjj*- 4 O j>j 
oljCi jt JjIjVI J^r^ijJrl i^l L» OUjv» SI .L$J o\j>*L\ j^^-^ AJjLIC. 
jj>waJl 01 j t<Liii£ oLstj^j oULi j^iL^-L ojJ? (j^jVI t^-J^ dr* ^i£ 
L^iJ olJi^Ltj oULJl ^ IjJl ( -Lp iSy^- c^\j 4jik^ jjS'L»' (i ib^pr^il 
^J^- (Sy^ J&\ jj>wa)i 01 Cyf^ J* tA^iJ js^aJI rj* OjSJ 01 ^>-^l j-* 

J>-\ <J,i 0i5s-4 /w» -^-lj (J'* J ^ 4*>^ OLSlSJl OLU^tJ 01 L*Js> ^^L^r ./?)! -^ 4jl 

JjjUdl J^Ull J oUIjjJlj t 2LJaiJ| ^ikdl ^ a..kStl 2LjjJl fjJl bjJ cS^) 

4*^i^jl ojj-s^JI frlj^r) A^r l^pUa^vl 1« Otey^ J^-jJjJU Ol VJ t(4JLyVl 
4?l?:< oLJlj*>tj L« 4ab:a -^ oUlj£>- Jajj Jk^ 5 /r^ Am^' u^J^ P^J^ 
. jiiL?-l -tfip C^j^- V oULk! 4^vwwJIj Lgju^jJ 01^-4 Aia^*>L J*>\^ -^ c£^>"l 

?jjL 1« LJLp 4-jJJI ^ 4jL^^il oJu ^ (O^J CA t^L> 3-ojU> aJLjJI oJu* JljJ Vj 

jl tiJiJ j-» *Ji) jj>^s}\ jl jJL?-Vl oJLa — /c^^' /i ^1-^VI J^w^LJ oyLi 
jLo^Vl ^^ ^ Jbu c&s>rj}>jJ r \ J>j;„ 1 4jf VI - i£>-Vl ^U: ^ djJ^I 
J±* t^^JL^Vl (J^aj 01 *-^jj .L$jj^£ ^jJl jJU-Vlj ^V*- 4 jj>^^ ol^Jt) 

t4jwLU-l C-jIjo^JI ^ jSLtlJ ^\ L r ~*\jJJ ycs^Sl AjJUl 4j^J| 0UJ2JI JlP 

j^A^L! JLkJl a^IjJI rtjj^l (J^ s-^j ^1 V) tj^* ^^j ^ ^y^ (^ ^ 

((^pIa^^I i^UJl ^Li) ijJ^y^\J\ TtjjllJl f- lj^-1 jlkJl 4j: rt Ju]l ^Jl^Vlj 
Or 4 ^y^l *-^ wUii^Jj .^j^LaJI Ojill ou^ru ^ radiometric dating 
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Jlx^i tLiyjj) radioactive isotopes (14) a*pL>u^I ^jllaJl (J oju j! 4JLJL>- 
Jji-b j\ Lg^uij 4JlI( 2lJ-I oLjISo! J^»b frlj-uo oJ>^pr jll t(ioJl^ jv?L*J ap^l* 

oJj& <J-*^""J "^*i^J ^jy^* C*>2-^-*-£. Jj>*Jj tLg-*-« 4jL*JLyJlll Aji: jj\ j j^- ./all 

(oIj) Sjii^w» Jlx^»l Jt UUIj CU*^) jyti) o^Ii^w* j^p oi^S 4jLiuil ylkJl 
L? lp j! ^J-l ^y^l ^j- 4 (J^ ^.^2.1^ (gS}\ cJ^I jIjlL» (-jL^L otJt>*iJ 
JUJL>tiJ 4ij yt^ ^j^ t^H 25 ' radiocarbon 4-**i^U oLJ oj^Sol 3jL J? ^jJj 

Ojku^> js> lfjjl\ dj>J ^Jl lLtl\ :ULo-xJl j^LxJl ^j :radioactive isotopes i*Jl\ J\^}\ (14) 

lolpj-o^f 0*>C ^ hui\\ yUaJl Jb^lji 
.ji^2il l&^j^P j J^SJ <L~-L*V^ 4*-ijJ yUflJl /ya Jj-^ Ajjj^j Aj«Jj» JllaJ * 

dJJi J\±« *~>j&\ cjIpL^^I v-r— ! -^^ j^ ^j J-^'j^ J^-^ ^J V^ ^-^ y^ * 

.14-J^/ 

\ju2lt- c5j^**J tSJLp AjUapLj dilij i<JV<-* ^-^J-* *^V1 oiUl^! (_£wU y-UJ ^ljt^~^ ^W*r^^ £^ — 2 
oiLiLwl (^J-4 j-^j dij^ij ^^ (J-l ^j-^j ls^^ f' ^^y^ c_Jj-JvLSsj xjti! j\^aixJl Jl ,JiLaj* cUjLwa 

^•jJlj^Jl ^j 9 \jl£$\ JwU^ Aiyw rjA ^ji\ y*£> jJ^ -Ui tSj^JLoJl ftL&Vl ^r^^ y-^ 1 -^ (i — 4 

oij cia^l ^S jl y-Z jl J^JLj cuj^ L. lij LpU^I <iJi ^jL" J 2U-iil y'lkJi ^Ud Ji^ 

.SiULl ^IjlA^I ^j*>b4 Ji^^> T 
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i y\Q\ Oj-C ji Sy^.J&j tolj 4j<jJl tl)jJjXJl jl^il^l 4^-J ^JLJ olJ~l Oj 
. jiluJkl OjJ^J Ji *r-~J -aiUxJL ajl^IjiJj .}JL>*Jl -^p ijJj s- jJr' O^j^ i^i-l 
j^Ja-AjI ^JJI C-JjJl jiJJU ^^-j 4-LP i Jjj^>Jt /w« 0^ t' ( ^ ^P ci^XA j 

Jl 40000 frLiilj j i! ^j t^ 6000 ^ Jil ^ c L~J jwai (J J> ^ S^j^-jil 
\.^i>cj» LJipl I j -o-p ^jyu IJl& .^LaJJ IJj>- JJU ^ap aju { Jh^ ^ 50000 
4ij^i? jl VI SyJLJl oJla * lJb*i*»lj L^tjjt wbJL^ ^4 rjl ^JL^SU Lo Ip^j 
AjjL.jjil^Jl ii^kJL T^jjllJl JuJb£ J 2LSJ2.ll JjSfl 4ij^k]l t4*jjl olJ^j^Jl 
cL~J AijjJ-l jiiU-Vl Ttjjt OjJb£ ^ aJpLL fJt>*i*J JljJ V t(2LpU^tfl) 
Homo jSUl jLwJ^lj Homo neanderthalensis JUjJJLJI OL-J^fl jjil^lS' 
Jj^o Jjl« 3^L>- 5-^^ (J*^^. 4JL>^kJI oJjfc c^>w^l Jij .^JijJl sapiens 
jl caccelerator mass spectrometry f^*J' J-^ ^M 5 ^W0 aaI^ aLj^> 
^jjb r^J .^Jl (AMS dating 9 j*A\ J^Jl cJ^ ^Li aJs^I^j rojlJl 

l)I *-Pj cIJj>- 4JLJb ^t-j Ijo (J 2 *-* A^Jl O^j^pol 4JL>^ ^j-* t^J^ *^£ ^rj^. 
x-jjl j jj ^fCU jjjl r- Ld^l Jl« J-*! jP ^P ^^U ^jIjw Jl £■ ll*£ C^ULaJI 

.^jSU ^^LiJl Ji^l Sj5 ^ c^TpJlj cc5^UJl (5^1 JOUJl ^ 

^juj ^Lj ^J^*J ^J^* 'j^W* cP^°* J^^^l (^J^ C>>^ J I (i^^l J^J 

o^L OL^Vl lv ^ y^l '(electron spin resonance (ESR Jji^H Jl jjjJl 
u^Sj^l ^ APjliJl ((traps ^Ijil)) Jl 31 .(oJLj>- o^L. ^^ (Ji*Jl) L^J Us^L» 
ViiiLl 91^1 ijj^S UJ jjii J Jjut. S^Ll olijj^O^L Slc LlJU c^jjJLJI 
^J^^Li jSo: JjbtLl IJjfe ^i^plilj .jJU-Vl aJ c^^ii^l c^JiSl ^o>Jl xij^JJ 



wU-a 4-Luj 



4 44 J- 



facebook.com/ketabtne 



. J- 1 (jj^Jt L^i oy:„ ^Jl aJsJLJI Julp o^Lpj cUjLo 4Pjli ^tl^il cJt5" jl 

oLll J-a 4l5sJ^ll jU>t^V^ oLijJ ^ j ( -1p U^2j! 4-Aj^LtJl oJu* jJaJ jl (^-tj 

(^_^Jlx]| oL> jj^) calcite cu-JlSol ^ c^LLi? ^aj cflowstones 4-fti-til 
limestone c£j^M >>«^ ^jj*^ c^ISLjUj ^1 ^ij-^Sol ^ J^tjj L» LJLp ^ill 

.landscapes 
j^ trapped-charge *^&j&\ ^>^zJl J*^ ^ ^j^ >>-Vl P j^'j 
j-* c^*~lt fj-s^Jl ^rt^ (5*^ c(thermoluminescence (TL l5j'^^ jilill 

o j^ j^JaJ ^^S-C c4^nJl ^>s-^j Jjlp '9J£ jb\j^\ oVj .background radiation 

«^jj iSj\j^ (J^l ^JL^ oU tJaJ-l ^r^j .Ui^L^l L^jtL^ ,jJ( oL-^ii 
ti kia lx-ij jUl jj^Jj^ci^j ^UjUiJI jdJl l$J oli' Jl ojUJl UlxJ 2L^JLj 

cLg-^iJ j^b-Vl Tvjl 3^ V 'U^j>^ jLLlJl cf^h a ^ J ^ 1 V*^ oljCiJl ^ 

^lil dji\ oLuio» JJljf ^ ^Jb^-Il JjVl ^iJl cJlT ,Jlj t(K/Ar) 
^1 *l*Ju£jl oLJ e Vl J>*>Ui ji*b-V ^L±^l J^Cjuj jjiOl ^oJl ^ ol^wU 

O^prj jfl jLp (V* yii^wa J^w ^1, J £-«-j Li^-^J A*-*i c5^'j ^C^.Ij ^-^Jj ji*-^ 

(S y£- V /p^ -^-^ ^Jtr-J 1?3 -J aAII fj-^lj aJl j-o-^- v^W2J j^-Sjj Cj^Ul 

Uj^p J^2J ^1 A^iJ^il Sjl^i-I obrj:> ^ ^j^jVI ^1p ^^jJl j^p^oJt 
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OlJLi? /-a ALvi?! ftl* 4JLJL» ^ VfSwoJJ /-a 4jU tlj>Jfcj . 2Lj j-u- J( OLo IjOl ^ 

LaLc o^4>-jH j^L?-VI 01 b»Lc l3^jj-* t)^^ * C/^^^^ ^a-jj-^JI j j'** -z 3 " 

t . * * / . * ^ 

j^ r-^J^il J^prjVl jLp flJj^Aj i(Ar/Ar) O^prjl/O^prjl *-^b L-iyJ 

. 4JLLJ1 JJ^kJb ^kJ^it AJLiJl oijoJi j^ j^Jl ^-~^J ^py^' AJ Jjtli oljjJLJl 

O^JU 1,8 ^j 5,2 ^) s-O^ 1 ^^ 7^ j' Pliocene (15) ^l^jJLJI 
^yVl cuuJ-l j&]\ j\ Pleistocene ({6) L ^>y^JJ\ j*2xl\j (c^i^ ii** 
ob Jj^k cuij -Lu * — ij^»it j^j .(cu^» ^ 10,000 (^^j OjJU 1,8 /^) 



tijJL. 5t2 ^ ad? ^ ^jJl Jj-bU ^ ^^J^Jrl ajOJS y. ^j^jl c^^Ll ^va*]! Pliocene (15) 
J/y jijU^« jwJl lJW ^ ^ VI IJLa jil^l Jij .jUsU-1 ^j]l ^Li 2Lu- jjj^ 1,8 J^ %^> 
j^smJl o^v ^"Lij cMiocene ^5^^^ ^p^ 1 ^v ^sV^^U 1 j^ 1 ^^ -Sir Charles Lyell 

.Pleistocene ^^^^J^\ 
Jaiuj ccJ^ iiu- 10000 Jl OjJ- 1,8 j* JLi^Il 7^1 y s^yVl ii-jJL^-l jva*Jl Pleistocene (16) 
CjJ-^jiJ! jvz*Jl JL*j cl>- ^^y^s^J-Jl jv2j»JI .oj^>Okl ^JlJ>-1 jj^uijI •_« aUJI i fiji^V^ Sj^aJl 
*1p ^ ^-Aj^uJ.1 jC-iiJl ^>>^l j^JtJl 4jl^i *-» ol§J J5lyJj .Holocene L5 v^^j4-^ ^s^*^ <u Aj 
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ajJ^U-I oIjl^VI aJL~L> j! L /*\j&\ (Sj>r j^ ^J^\ jjiii j>-\j\ ^jj 
^il^SU jSo: UM« Lj»j ljll?l yj (jH\ ySj\ (.jujJor rjijji ^jy Ui^ jtsl 

iJ^S (5 JJl OlSvIl ^J ^yt-JaJl JL^lil JjJj" oJlSdl Aj-LJLU ^kpVl 01 iLis- 

2jLUi SjUi ^JL^j <<^^ Oy^ oLi^^- Jli* O^jt JLai tiaJ-1 Cf^~3 
j^ajJI) Pleistocene /r^^^^JLJ' jvajdJ i^jjj\j il-JJj\ *ja aJ&LjcII ^LLJL^jI 

Ajy>cJt aJ^U CjIJL^-j j-* LLL l ^Ip UaJ V^ljjJl oJjb L^y^ 1 Loi" . J-*jJl j-* 

(( J^liJl Ljiiipf)) yjJ ^1 4iJjJi oUl^Jl tforams (olkw>Jl ^ jLjJ ^1) 
^jL^jJ cJlS* (^JUl C-JjJl ^i ^>^Jl *Jj > ~ ^rj^ y^^ (V^^ ^-J^" 4ilpl) 
(jol ^sUai«Lj L^jL^- ^jj" 5 u*^*~ forams ^i^r^l ^^*^ *-— ^^-^j (*J^ *^ 
JjXj o^jUl olijV! ji .Ljj 2Lkjj>til oLlt ^ Sjik^til j^t-^jV^ y Hai ^y» 
LoJL^ Ujj oL>-Vt yliaJl ^l^jj Io~Lj cIjJj LSjVI yliaJLj _ipf jl>*Jl oLa 
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S r, o v*, 't,,. 




*0 c^tirhjKj 




G I ada! 



imergiacial 



J^Ll jl 3iJU- J^* 1 ^ ^kj? ^j cpalaeomagnetism icAiJi ^J^Liil l^ 

/#o j 760 j^j^^V/yi^/ v^' y L r^^ / ^^^ ^^ -Cx*~^\ JU* JM 

P> j3\ ZlII ZZJJlSI iJ-i csbSl&J (((jjJJJl jl cs!jb>Jil))) l^UJi Ul*S f \ fj 4j£jAI 

jiff jJsJl IJj* ?*-r^ ^jji J5y^ ^^J V' y 4jU dcecaps bJ?Uri ~<JiJl ^J ((L*~^)) 

j U jjy^ J IMj cDiana Salles ^-J^» ULjJ ^Jl . 180 -> Ojj* l* /i/ j L*Jl <y ojJJ 

.^fh^J^, c(1994) (C-ti ^-Sjf Jj^ SJb^r cSjj cTjeerd Van Andel JjM 
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PI 



eistocene ^^^~JJl jvz*}\ 1 Jj j I ~L« . <J c-Jii^ ^iJl c^Sji! ^*J?L*il 
r^-j _^*Jl f' (i l^jj ^ J^^Jf Cr^3 cJa-Si a^^J^L*» ol/>UL>1 2L*jjf iJLla OLf 
^Lil J>^~LS 21*15" i^bw Oli c t J^j . j&s dJJi /^ jtSl l-JUj Jl5 *- Lil 01 
^ ^i*^jI oij^iji bblw^s-| P?.:t,.*J Si t4JL^[ ?*Hj^> c3^ '--^^ (£y^ dr 4 
(^jLuijjl <r^jVl j^^-4 r** 4jaJjJ£ l_JI 4^- js.<2^JUvJ c£^r*-'j coL-^jol 4jfL©-^> 
Siuaji <L-<o ^ j jj ^jl L* I 4jtJl — 4J^>- jj"^ c£^-" J^* 5 -^ J^J ^j^o-^Jt J^p" 

^Jiiil j L5 > t j J axJl ^Lil Jb^dl 01 OVI ^3ytJ Lil ^ I Jla JS* ^ ^>^l j 

C^^ al^-J-jl ^p^jJl i ^Jj^ A^ "^ 2L^LL| Ol aJ^vjl *-4 tOy^^La SJLP J*>^>- 
j\^2jJi j 15" . C^L* 4-Lo; J jA* ( J^« JLL4 cJ»J ^ J- 4 *^J^ J^" (^^' ^^ ^^-^ 

_i3 ;^>-Lil fljt^ai^l j»JjJ . ^L>- ISwo LJLiiw^l Pleistocene L rV^ j~*~^ 
c^v OjJ-a 1,8 JJ j^- J-5 tPleistocene ^^^vwJJl ^v2jJI aJ IJj ^JJl cJSjJl 
jLkiJt ^j^J L^r^J^J ~°^3J. J^ J*^. ^*^>\ *& ^^ o U- L* cJLS' 
iC^LA li^ 500,000 Jl^ Jij .(^g-ilj Jj^l W^ 1 J^Lil ^ ^L^Ji ^^Ij 
Li^ jO^I ^ 4^Lil ojjJlJl 4J eu><^>i ji^J iSjjS iai ^^ iLJl ^ii^l 

4jXLi-l AJa_p*>U 4^Jipl oU-^jj *-* iisjji jtS'MJ (jv?LU ^-^ .i L*^) 
oU-Ll- cJlS* J Ji*il ^ aJI fJ>jj .diii >>^ jf 2L- 100,000 Jl^ JS' 4Ja*Jl 

.L^Li Ju^^\ 4^Lll c^LiiJl j* JuJutiL ojJ 
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lOOOs 

of years 

ago 



a*jtit j\&}\ j^ 

Tempe ratu re 



100 



20-'- 



300-1 



400 



500 



600 



700- 



800- 



Isotope 
Stages 



900 




c4~J?LLf 900,000 'J (JJl* Jj^ ij\j>- 

j^^f^jjfj 180/ieO 

l^IJj cUtS'Z^-jjJijUkjJlJ*-!^* 
uLT Jjj . L^J Ajib lIJIS' AjjjJJl 
Jl bt^l .^Jj U^^JfJ+b 

677 jM J L**? V (ODP) 
Ocean Drilling Program (ODP) 
UjztfiZ L y>) 677 deep-sea cor e 

tdjj^Tj ^C .Ji J d989 tJjJtj 

iCjik^^di ^y yiJ~\ rt^iS^i f&*j 

from) (111 M*dl il^LJi gJLJl 

Shackleton and Hall, 1989, in K. 

Becker et aL % Proceedings of the 

(ODP. Scientific Results. vol.lll 



<.<Sj&>\ 4jOJJt! C*>\jLai\ jP <L«U Js»LaJL d~>JbU j* SfJbj t^^Jl tlASofcj 
iS ^ later Pleistocene j^-SH L5 ^y*~JJl jv£*JJ Luj VjA>- ^UJjJl j^i? 
ojy^S lg_u JjJjJI ;((isotopic stages hj\]&}\ J^-I^ll)) j^ 2JLJL> ^^Lp c^j^i 
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Sij^jtSlj^l^Ljjuij c5e^^buiyJV>lit4jL^ 115,000 j 130,000 uy. 
c^b (IUII ^.1 Ljuij .c~^« iiu- 75,000j 115,000 jy c5a Jl 5d ^ 
Jjull oli S^oiJl ^ 3 tS^lil 2L- 30,000 j 75,000 Oy 3 j 4 J^l^il oJA>- 
°^ Cr* ^glacial maximum c^j-^iJl ajJ^U-I)) e>jJ}\) Sjl^J-l ol>-jjJ ^^Vl 
J15" cbjjjt ^ii .cu^ ^ 12,000 j 30,000 Jlj>- jy. c2 iU^ll (SjjJlH 
^ OjSo ^L*Sft Cj* J^ J 5e ^^ ! J^ 9 J 1 ^' J^ AJL ^ 1 ^LiJl ^U^Jl 
Jj^l^il ^ 4Jl tjp- J* c^U-l cJ&^Jl ^ J U- 1 jj> Ljf cO^^J -kjM oblp 
AjjP^JI olJl^-J~t j-4 oj^ ^IJlpI k* (,\ijjS^A JcJaJl ^lalll JIS* c 4 J,} 3 j-« 

J'! J^* (J -4 ^ L^ ^"^ ^"^J .3j2jb*jil Cj\j^JiS\j ^U^P^I Ip ^y (cJl 
^A3 .^w^lj 4^ij oL^-Vt /K^J t*^U-* V.W 3 J^ (V*" J-^-Jl rr . v^J *lj Jl 

c^jjjjSfl SjliJl 4^ cJl5" cc^ia^ ajlu- 130, 000 j 180,000 Jij>- Om c6 aJU^ll 
jlif c^LLJl 7 2UL>-^ll ^J o^j c^Ul aj-vJU-1 c3j^]1 l*aJ ^ 4 Jj^I? oi^J 

. cJ> jil j-« ji^J o jl^t 4jjL^c« S^jL c_i j^fe 4j.iL* i I lillaJJl Jl Lal *- \A\ 
^Js> Jali ^^ t^t 4jJlLL| jj-s^ajJl ^ Ju'LJl ^liil AJal^l >JuJ jl5" 

J-^-jJ 1j /jj»J tj>«Jl :*Ja-^ Ob^w» i yzJl>*J J^ dJU-b 4\pj^« tOUSU>fcLl 
jl la J .4JU J>-lj>sJ 4jj-s^jLa OVt (c* (Jl 4*^1 jj| ^jVI oU-Lww* -^ JuJuJl 
LjJl! 3ijJlll dilj Ji* £5^ J-^ 4jJl< 44^SCp 4^^ OJj^- 4jjJji-l j^^Ul (j^JUlJ 
LiljA^- to^SluJ^I j^P cij^kJl oJJfc JJL» Oli t*-JaJbj -(*jJl (oij-« IxAj) 

IJbr j^>Jl U lJuL^J jl Oy^* d\&j* (j\ i C^Jj>-j ^5 1 jJL>-*>U rS^„j 
^ tJulSJl ip Jali ^^J j^L^Vl JlpLJj ,4^^ij OISnU i SLJ»1 thjIj /^p 
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L$J Sj^Lp ^Jl 3jlJI p ^J *}Ui 4_^L^>- otj^^ 0^x1 /Jj j^j clali SJLxi 

life al~^ oL»-oj4)) ^ V-Aj ((death assemblages <^j>» oU-oj4)) VJ ^ L* 
J^ V O^*- 4 OlSL. ^ L**^4 ^t jjil^Vl Oli cc5>-* SjLjuj .((assemblages 

>Uip jli tx5ljj| i .o^Lii SjlJI ^j jjt-jJ Jl oUIj-J-l /^ 4^p Sjjj^lj 

cJj ^ cjJL>-j jJI jJU-VI Oli t^Jj^j cLgjU*w?i aJ cjU ^iJi 01x1 1 ^p 

LgJ^C cLj^^ii Oj^JI ^l^SH J^^ ji*L>-Vl ^UiPcuU-o^ jli t4_£JbU ^j 
.o^jjwa^ <^l^J Ji Vl (JL^ j^ c4jlL^£ <^l^. o~L*J 4^p *JLoj ji 
^ iJjUJ 51 UzjI L^-C oLlt Ji jjp c5>>-l J-* 1 y- 01 tdJJi ,y j&'Vl j 
LgJ jlf cU^j J) ^JlJtI JuO ^t ^ UkJl t J lili J^ ijs> .jjii\ aJLp 

L^JcJ^ ^^Ip eJydl Ijj jl JJ ^Ul >Ui*Jl oL5"ljd 4jlp- oljw^il; LJIp 

Homo neanderthalensis JUjJJLJl jLJl 4^j>t*j>- t J lili J^-^ ^^Ip .AJLJbLl 
^ Guattari Cave ^jIj'^t ^M^ J* (C^S £^ J j ^ IfcJ^ jj^ f ^ 
cUj^> ^ l^Lai ^ JtS aj\ ja^\ Ij^L J$ Xtju o\S XZi c 1939 flp LJLkjJ 

^jgbn %-* p yS cjUIj-j>- j»LbPj 3jL>t?- *-« 4_iU~ -«-^j I-^-p Cjwsm 

t ajljl» jU^I ^ Lg-uJly O^i^ lII J^ Jr^ JJ^'j • OLJ VI ^3*>L-V ^^/Jl 

i 4^sL>- coLwJVI e3*^Lol jiiL>-l (*-^^y ^ l^L^ 4 1-^-6-* ^jj- 5 r' j-^^! t ^ J - 5 ' ^ 

j_fc t^iytj L^ (5jjjL?-Vl J^^l 01 jLipVI 0^. ^^ 01 UsjI *-jll /^j 
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oLJ-l J^** (j-* oLJj>-j L«j .4-wJ?lii jj^ajJl i oLj>JLS La Ip J )^>tCU LiC 
or wJ t JjVI fLiil L5 ii .4.^-jJ^JLl liotji-L j^if Jt>- Jl L^j^w» jLT 2UyiJl 
j±S Ja>- Jl r-b£ LgJli t^>tj>*lj 01 2j>*£. 31 ^OjjjL?-! t^-s^j jl J^Jl /V 
c£j^- ^1 jj^-^ilj .paleontologists ajL^I s^LIp J^p SjjU? ^^Ip 4ju>^J 
rt±2-^ _1p L«l£ ojliu J^-^! 4ij-i^x^ hominid jLwJYI L-i*^L*l j^L»-t Jp 
LLp^« J*^ IJl&j .Li^L-V iJi^r aJLLj! oLl^p LjjJ L» j U c*-j <>«j c u^j^ 

Jali LCj 4j( jJl5 JJl! t «il^Jl i •lT'L^ ii &jj~^ ^J^J 0j^ *Ua\\ V4 Jaii LJLS 

jiiU-VI ^j cJbir oS o^j^-j^ cJlS" f ji\ LLJl ibyJl oY^L^ j^ AjliL 3 j^j 

JjL^u ^j j£\ ^iU-YI o Jjfc JJL?*^ *yL) jl jlfC^^oJ&Vl j-« J*^ ^ J^ 
l/ J-* j^Jl 01 ^^ J^-H c J lili J*^ l5 1p cLu^j^il 13} .a^L* J^kj JlJI 
/j-oj c/^jJl j>p iLJLwo jy^j jji «L-M oLjIxJI c-> V^*J . Li^? ^^^ o/ pr 
aLJLwJI dJUt ^ Ujj4 ,^1 oLjYI tJ^L-l jjiU-t AilS'^^j s-^v 01 ^r^il 
-b-^ j^ ^L^ijYI 2j>*j:.j coUaSI Jl y»VI Iaa ^ L^ I3U .4JLcu oliL^jf 
■sJ^tj c^j^IaJl LgjLx^ 0U cojji^VI L^Jj ^^^ 0! ^j^ill /^ ^Jl 4l^LJi 
(*Ja*^ CJIS" 131 j . JsLiJl J^jj ^jjL: /^ P jju t^y^ ik^-l^j (C^L^I J^s 

4-^L*>YI jj-n^Jlm 4j>-j1 JjSsj V^/^^it v<>i c L» "^Jujhj o^j-Si-a sJL^LJt oL£L>- 
c~>\y~uJ JLm ^& cJu oJufcj _a!jg .~i ^.^1 « t "jluU«^.u ^ p- yjl iJut i 
Vj cPaleoanthropology (CwUJl jL^J^t j^L^L L j ^. ^ 2.- ^ ill L^jJjj^UY! /%J^- ^i 

JT 5l .>VI Jl ^yi M- 1 ^j^ 1 (^1 Jj^- c^t Uj! 2Jl^ JJL>Jt ^ aJUl 
AjjL^a L^-wo^r c— J /^o t4jik>Jsl ^^Ufi^i j-4 lj^ bJLp cLlkc ^- *p6 
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L-iL- j* ~£jjj^ ((Primitive 5JIJlJI» olj-Ilj „ol3%Jl JUJi^ oOJLiJl ^ 

Cr* Ui*^ UH °'r^ l£^I (V^' 4jL***JI /^ ^J>^ _/J^ ^ l1t s- °'^^ lIt 4 i^J j : ^- 4 ^*j 

oLpUJ^I i y^ oli^UJl Jujl^ ^ IjS SaJli oli c^ J IgJl VI tol5ji>til 
J,l Ji^j 01 JiJjti t^-^U ^jJb j . a^Ju (_iLJl bfcjLskpl iJ jL^j ,-dl Sj^ol 

ijj^JLjj t_jLU*JI •-« <Jl5\Ji>l -yA *JJjy* *3sj ^1)1 oXoJL*JJ ^2jL^2_>-i -<k-*^u L» 

( _1p ^^J^Jl LJjlII oJLojuJ.1 oJUyiJl ^fljUfljLL iJjLiJl Oj^jj .4JlJ^ jtSl 
^«Vl jv^j tOVI tg^j •u^ 2Jt ^' Lo g JajcJ La-Jj l-ijl"^ JlS^Vl ^ K Jj s-^j^ 
ibb*VI v-rH I-J^jw ^-s^j 01 j&: IJL* JS* 01 j* *s>J\ J& tlJbr Uo^U 
Jl5s-^Vl Oy ^jJL* j>^ 0j5C V Jii c^JiJl j-«Vl c2l$jL£j!I ^jojL^JS Ui^Jsl 

cJa^skJb 4^jUll 43*>UJ| *1p^ ^-^ ^J^ 1 - AjLP L^ M^* Ai^Liwa 01 VI 

Jl ^ojdl f-ljjVl Oy ^IdiiJ :o^^ ^Oj^Ol^^r oli^UJl oVdiiij 
e-i-L** *-« *jjj^>t^ Oit^ C^y <0y* ts*^' ^^j t4 -^ L^jj-s^l jJj>o *■*-*" I j t— aJL*« 
^tjjl^Jl CU-j>- j-4 2Lil2£ «jhj JufftiJL LgJ 5i*>Ui] Aik>til lJLl^VI oJiaj .J^-lj 
4>uL»J»LP<L^?L>- c4j JaJjl <L?-bJI *-« J>~ c i g Lj j^ril t _.»./»n « * • Qs ?c4j j JalJl 

r- j^^j LjI^j j>u 01 ^>M cjJL- (j;\ V ciAJij . oLjLJtil U-A ^^^iJl j L^ Vl 

LJlJj t-Sj-oJjI 0j5\j LaJ-LP /p^J $4-ybjCiil 4l]*>LvwJ 4jL/?7U a.^tl .^^- a^j>- i 
!^W?^liil 4jL^SL> Lgiaj^i 4^-Lu OwUjlwwwa ( j^2jL s ^- IjLjfe S*J /J ^(C^ J^" /^ 
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fc>jkJl OUU! 


A B 
Cladogram 


€ D 


t t 

C B -0 C B i) 

i t t/ t/ 

B C B C 

t t t t 

A A A A 
Evohttionaty Trees 



J~&L -bJyj Lg-JiAJ -y* A^jjS <jiL<£ ^SL>- yiS-Zl jl ±JlS i~*-^ ihhZ. cladogram 
J^^l ^L'L J^ZJ ^Ji cAjjjLlJI jb^yi j** 4S-j**Jr tOy>J^ <Jlj -^j^~* 

.jb^Jtty ol* 0y r Jj^JJjSl 9b£ j/L* Sli c^JjZJ^ ^JlL*^ Jj^^I O?. <L~~Jl 

. (1977)\an Tattersall and Niles Eldredge ^jjty 



L)j*Jgl.*j .\jjJl 4&yl\ ^JLP jl-bil* J j>- jiill Ji« U l&y jJLj Jus IJjfc JS* 
jtSl I »/3 *J Lo g >/?*J /-« 0Lj^5 J^JL^-j L^^ ^ L5^ L^' ^^^"^ 4i*>\jtJl A-^^3 

jJaj jl /J>S„ V S-^^'j J-*^' JjL— * 0\ V| t^fj^ll OwUl—il ^^LaiU 
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pS 4Jtw5 Jl tA^ojw oISMp J&JU iS^ tcladogram ({7) LS ^d^\ WW^Il 
Jl jwJ ^1 tphylogenetic tree {m ,^yl\ j^Lull oy^ ^L eiyJ lJui*J 
jjp ^ J^-^j ^W^ J^ 1 f^ 1 J^4 ^ JL*sJ dlJli c3^J^ Jj-^lj JoU 

.jjp JLp oli" jlj coLjS^Jl 

wb>i*j^3 tt^iUi j^-j tc-i^sillj c^Jt J y>- c^i yJ dJj! Jl£jJ «I c4i yJ «- ^ .15" 
o^-ljJl oUjjjL^Ji oli c^JaJLj .^LSlJ JjIaJI JUJl j^ j^l JL*iJ di— uiJ 

cladograms \~*~^> olWP?^ ^L^l JLp obfcjjjL^Jl o^La jlJ ol (^jj^iJi 
cJLS' aJKaII j <c~JI jjI /^ tJjj^ ^Jt^ 1 ^U*JI oli' U ISI o:>Jj£ jL>^ij 
OjLc IjilS" rJllll 0LJ)fl jjib4 2L*»IjJLj ^jwa^L^il L?r jjjjjo^l ^L<^P 5 1 

t3Jl*ix* c-jbbjjjLu^ JJ 0j\iLw« ^LaJuIj coIjL^j! j>- 1-^r ^ y 3 >*^ ii' 
aj^jj ^ 4^iLl! ^ * jj Jl Jl^i IJL* ij 2LtiLll ^LSjI Jl cSif ^JJl y. Vl 

.^/?./?tf 'l 

i lilj .f jj oiS l$~^l ^jJl oljJ.1 *-* o^p^^lll fUa*Jl jL±^l JLjJj tSU-l 
.JftU/tfl JLp fr^S, ^f jp Oj^j J 4Jli c2L^lil SU-i jp ajV^/I Up /^ 
aJ oj^kj ^iJl t-Jf/Ji jj-^> *y^ J-^ ^J-^ kk^- j* :^~*-i^ UU^-U jl Cladogram (17) 

~X*j" lil tnode S-\ip j! t f- yaJ ^ki Jf jl Jl La jwJj .sOjjJrl olijl^ilj sJuO^l ^a^La^l 

.<1jj ^:^i fi-Uyl <^y^r u?\ tUclade Ljj^J Uy» 4ii^ Ar*»^ ^> ^aJ li iJl& iJ^jjj 

^1^ VI ^-b^ jy Ajj^kJl oli^l j$£ 3yr-^' ^ ojLp ^& Phylogenetic tree j^kJl s^^^ (18) 
common) jl common ancestor IS'^^J^ ^L^l ^iLL-c L^JL ^ui«j ^Jl oULfsJi ^i^ J\ \jJ-\ 
most o-i^V^ ilj^iIS ^iJ — II j^kJl sy^ ^ L^UyjJ ^ node o-Up J5" Jir .(descent 
^pjJ o-Up J5" -v-ij oijjJij Ji* y- ^yiJl Jl^U c^up f- ji^j li recent common ancestor 

.taxonomic unit aJ *i^I o_i^ • 
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J^aJ t?t^>t_v2 J^-H OjC^sl\ tjiiL>- jl ola-o-^- ji _1p jv^iaj V r*^j 

jl Lgj>j: 4j^yiJl jJU-Vl jli t jLp JlfcU^^JLLgi Li^jj c L t^Io jl Lgju l£* 
^U jl il .oLJ-1 ^ ^^iiJsj *-gli£ ^jjJlII ilyVI \& ^i-i" ^p jy&l t_JLJ^xJ 

.aJLjJ^sjLSI oLS"jlwJl -^P j^SJi ejLJLfxj j! L^-OsjT iSj^^ Oij-il /y* Oj^ 
jl jJ^-aJ JjJJ^ 7- j-s^ 3 j-J 4_>- *Ij lM <L<Osj>-i *-* 4Jl L-& jp JjJl j-^j Ck^JJi A* J 

^jLJ l5 Ip 2j^l 4j1 cJl^ tcij^ J^-° Ui^ ^>Ni ^ J^ a*J^ LT* ^ 
SU-I i3j& ftlij o^Lp[ v^ ^^ M 'f ^ J^-^ rr li^-VI Jl JUi^J LftLJ oLj>- 

*|Jl>*i**»Lj dliij t^lju» 4jJl^>- kjj J^P ^LS* tk^ 1 d*^ /r^ W^ ,U^Lj 

j^ LiS ^Jlp j& iJL^tj j t4JLJLJ-l ij .4jL & Ull ^iSl *^» 2LJ-I oLjISoI ol^kLJ 
ij^y\ Ji^ ^L* t^ iJLfc Jl>-jj V dJ^r ^IwLail LiM^I ^^lju *Uip i 

j^g-k *-« j^j .^IjlISI jLjVI ^3>Ui ^ojka oLffjl^ Jujl£ i ,^2-JJ 

L« J^>- oL«jl*-oIj j^a-a JU- La>tJ LjIJjj C^ LS* jJJ iS j\j^\ Urt-^Jl 

Jj^ jp JV-Vi^VI tf> JiuJ,! ^»V^ y^j tjt-^JLp- JM^ J*^L Li>Ui 4ixi 

jL-JVI ^^>Ui L^ ^Jl JjVl hj*±\ olj^VL ^jlfvi J^J! Ijljj 
dJ>- ^JaiJ olj^Vl oJLa L^J c^b^i ^1 ^L*Vl ^ t^ ( jj J^J^ 
jL^JVt ^3*>U»iOI Ja>-*>U jl JLill j* j^SC JLi ciJUaJl iJLfe J* .Ali I olilj^l 
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iTjJL!) ^jjLoJJl />J^l*I JL>-1 oJlp <^JLa ^Lp 4ji jy^Ul <_jl^S1 tLiyl 
(^1 jli t^b joVI er*^^J c< ^ . J-^Jt j>-^^ jIjul^jT rf*i>ji ljl>J^\ 
t ^y cr* f' y ^ c-ii>- *S*jj^» 4-^j-d^ 4J^( i]Ljb olS* UjjI -t-Tl jo iSJ^\ J^ 6 ^ 
tiaii Lj^Sj *Jb J^^°* oi>^J 0*>\j>t-wJl oJLfc jl L«Lx oJ^>*j ^JlSlj tiJ ^LwJt 
J>^Jl ^ JajL£ Jl SJLaJl iljll *-• J^l*Jl ^Lp a^ 1 oLS'^LJl c5j3^ ij 

4j^><J-I otj^Vl ,y» Jali OjSsIj ^Onj io^S"Ul oljLiJl ^ ls^J LiSj^^~ A^^t 

olJU LaAip .01x11 ^ ^liuJlj 5j:jlIJ1 hj^\ oLpj-u^II L^J o^LJ ^Jl 

^\ij . LL« IJy l^" 5 ' ^-^ L>t-^J LjjLjjI ojIj oli JL>ti IjLL LgjL^> aj L& ^^ij 
;>j*j ^Jl c JjLoJJ jj-^lS* o^Lxll *QajJlj 4j^J^I <oij^Vt oli iiijil o»Jlp 
j-ojw jj^b-s^jI ,%-* 4_iL>- ji-^iJ <-£>^ toJj>-lj 4jL>- ^j .oLwJ^i t— i*}L*l L^Jj 

C0j-L*-a 0^>e-^ j«J*>- 4J2^>\jJ OyO J-^-^ L_5^ °J J ^*~' 4 J ^LoJ^-sJU t <U** ,1 oJL« 

c*>Ui UL^- OlS' o^l^Ul ^ $- yJl (Jjb 5l jlfVI ^LJp iJj^t L* jLp^j 
jIS* Lc.j J-^i>Sn ((4jj^1)) oL~Jt (^ji ^aiVl 0L-J)f! t_3^L-l jL±^l 5tj 
t_3*}L*V ^wJL 4Jli toi^Jl jjj^. LJUj-i f Ju£ *-« 4^?U- c^^J $2Uix>- ^^51 
♦-jijjlj frljp} OjLSl ^UtJ UjL* cLj iJj>- Ovfr^ <^ ^H \y^ £ji^\ oLJ^I 
(joIjjJjLjJI *u» i£jUi^ o»LL^ ^» bjJJ ~S l^j V j .4-s^ULl Ujjj^? ^ 
**s j^ipUJj jIUl iJlj^l J f4&J* l)L (j^lj^VI JIjj V i) cNeanderthal 

. lj>P Ua>- luL i 4_;^iJ 
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Jcl ij&) (19) Paleolithic pdti\ Lfy^^ j^\ jf njj>?JA jva*U V~-^.J 
i(j>J^\j m fr LJl _^Jl tJu jl JJ tc~^ 2j^ 10,000 j JjJL* 2,5 Jlj^ Oy 
La ^p j! jL*J^I l3%^1 oLaj L*p *>LU jujj jtJJL* ^ 4j^j Vl f^j^l j^xij 

cJlS' Jj toLLl? ^ jjSo i iJu>- 4.cjlaJ\ aj^SH ^Ijil ^i ^i i((*jyiJl oLUJl 

, j ■> <L _lJl vpLa^l oJbljl* 0jj-^2J 4j JVl /*-*lj-^ C^t^-v^t tCU3jjl jjj** f*" 4 J 

{£ y£- 4-L12J J^^J / t -jl a.Uii -^ A-LJLj *5ij£ oVL?~l oJjfc ALo ^j 'l/*^ 

4^5'ijdl c^L^j^l "^ 4.k : ., m.i oLLl? LgJLL^iJ t jL*J^I c3*}L*l aJa^JI LUL ^Lp 

^ jjjl IJlfc *-« oL^jOl fljSl A^Lo^j ,U^> toVL?~l ^ia*j ^j .jJlJjg J5wj 

il t Uli ^O^il jf cJ^^Jl J^-lJL. L-iUail AjL^J J Slc L5 i^ t jb.1 oJlp Jl 

Sjjaiil^jstjil cJlS'^LiV oA^ Jl« jl SJLJb-^ ((caveman t_-i-$>Jl J^-j)) 
^Jj .^>Uji LgJ Jii^ jf «^il ^ ^1 ^La^Hj cOL-J^I l3%J *-~^ 
^^Ssj i jl tc3j-^5ol ^ LL^p ^r^ jLS" L« Ij^L jcJLSJI jLJ^I jli t^JLJbU 
jJLte *-• ^1 VI tcJj t^ J» ^>^ dUl Jl \fj^\ 03 lylS" La 131 j tilik* 

jLJ^l c3%^l L^J ^lp ^Jl ^itjil obji^- <^^ r ^>\ tj^j^l jjj-« ^-*j 
J^ l$ip i^LbLl J? ^1 Sjl^^JI ^ aJUJI ^Ijil jl tr ^j j& .LLSJI JtSl 



iUJl ^ Ijb cLgJ^lj ^y?J-* j^^ 1 f^' y> Paleolithic J^j^M 1 jt 5^^ <Sj^ ] j^^ (19) 
aJ J^U jv£* y* 3 ^, J 10,000 ijj-^ ^ ^^ tC ^" ^^ 2,300,000 Jlj^ JL- (Liy!) 
j^l o!j.>^ i^ 2 ^. ^wb^l^lj cjU^lj C->ULJi f-*^J -^tr-aJ^ jJLp 4j|JLp i I^U^l* c*>\i^u jL-J^I 
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oVL>tIl ^P ^^^.J V^^ «^^ ^& jJfc jlJVt ^LJjJ J-^J L« jli t<VjJl ^ 

.^Ijj iljll dJUt lyU ^JUl OUJN/I J^V <Ll50l a/^LJI 
(^LJl I^j^ ^J! *L*Vl) OL-J.VI ^3*>L«V ^Lii SjU^i ^ ^1 5) 
^lj^ dr 4 ^u^ll 5j;jJLjI 4jj-JuJI c^lpj^uall ^a l^Jj» *>Lj cUJb cu5 Sz Si 
\ty>- iaJis ^j^sjw L^JIi Jj>o Aplil OjUaJ-lj t jjj^I (JLp ?c-wwJi)L) IjlJ jjJlj ajlJ 

^UiJl OLJ^I i_i!>L-l jl u^i^ 1 Ji^ jp olydll 1^ l_Jl4 j-* V^l j^' 

£ \y K i\ jj il .L^iL^ Ij^ <uAj 4-Sj^kj 11x11 Jl Ij^IaJ jl tlj^Soj tt^JL^Ijj JL3 
0j<0 jl LlSoCj cuv^ \y\£ *&\ VJ JJjv^ 1^^" *-^l j^j tLy jlS^I 2Li-l 
JxAj ^^ jl Ja^jJL» Ldia ^-jULl iUJl *a JpLkj i . ;:* U jl ^ ^jJlSI 

jLJ^fl 4^ jloJL-))j ((human jL-J^I)) J±* oLJ^f >Jj^i~J L»Julp c jil 
^Ul j^J^j . L>y J jjj jj Ij^l^^ ZLa*-* o Jjfa ?Jfl. ; .^L) <ljlx> (^ jJl U ((hominid 

^j^aJL Jjkj^a Ljl IjSj^i d)l JJ 3l>^ Oj^ -LL4 (( jLJ^fl)) 2L«i^j , g,.otJl J) 
di^ll ^ by^jCj» *A jjJJl L-Jjl5Vl ^ JbJbJl LjjJ jl ^ lLLaL c2lJ-1 
4^wJ2jl <LJLj J**^ UV. 4js>j^tlll o a>t_i5i c^jL5" ti jj oJ 5 ^^>- 5 c jSl . rs^L^-l 

Uw?l j ULjua jl5" : ^Jlj^u Jl r- \sJ- j>LxJL» (( jLJ^fl)) a^JS' jf j&- Jju>- 4*_Jj 
t J,lxil ^ c5 1 * j: * cLaJ-^ jt Ji 4JLJU-I i oydll oJUfa j) i3lj^l ^ (j^J .^1^ 

caoLJVl)) ^jJ^- ^j>^j jjj Jl : JlyJl !ju asy^ K^ f- \y\ J*>^- cf 

^y> dJJi *-aj t^J^Luil 4jjLlJi 4^oJbVl ^ ^ Ja^JaJL .^Li>- 4^oJbl Jl>-Ij 
jrJiJl jL^SVI j^L^I 2^lj^ ^ Jwa^a>6lll Lpr^jJjj^Vl ^L<Jp fr l jl jf «-^il 
JS^to hjL&i* j^i^ y JPg.^U lJ^ ^Iwb^rJL^I J^^ Paleoanthropologists 
Jl ^Lp Ji^lj j^io ((jL^J^Vl jji^J)) rJkv^ jU t J lili J^^ l5 Ip .aI^Lo 
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J\ nsj^\ L—Jr £j^ J^Vi £• kijji jt^Vi Ji^V* jJLU jr j^k; 

IJ^gjj .2^L| ^jy^ ^ l£L> L^bLJjt ^r 4 j^ tHomo sapiens J^^Jl OLJ^fl 

.rtJ^j jj^J LgJ ^^^ ^1 ^*>U2-s^^i 4iiJl tHominidae 

c2lJ-I 9 \yi\ J^s-^Jj t4jJb>tit oLjl*J*l -jA JjJjJl Ao^^j is^y* J~^-^ ii 
9 \yi\ oJut ^,1 LLj .<J ^L-Vt 0^3-^1 cHomo sapiens JiUl jLJ^fl Ji* 
^j c (((Homo)) JL-Jj tldU- ^) genus ^^-^r ^«dSy Jyjr y ^Jii^ll a-J-1 
a^^ J-^J -^-^ ^ I -W ^^ M^ f >jjVi Ig-i ^4 ^ j^SH 4jLiJ\ 

LJb ^jDsJ jpVl oU-o^tiJt s^U^I c ^r N ^j tNew York Times j-tf iJjjjj-Jjl 
UjjJu ^Jt tV*y c/&Ip Jl ^L^rSfl t-iiMfijj .<^l*Jl (J^jjO -^^^ 

c(l JOsJfcj t JLap t J «1 f J^-« c -U^r) t Jaili oJL?-lj 4-Jj i Js- L^>tj J 1 1 g,: o,./? i yuJ 

Ljajl , Jgj aJj 15* jl L ^ jt ^. t*^Li j &5\j J,l jji-l iJlj ,/?ru -* -gJl LJL^JI jli 

^5^. Homo sapiens JSLJl jLJ^I ^y jli c^ ^j .Ljju ^-^ s^^^ J^" 

^ ((Homininae oUL-JVi/^ySfl oL-J^I ^jlil)) SLLJ,i ^py^l aL'LJl J) 

.io>^j tPrimates c^L^J^Ji Uj ^ Hominidae LLJl o^^iJl ^JjLp 
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O^SJI ^i-s^i^» ^ Carolus Linnaeus ^^j-jJ ^^JjjlS" c£JUj~Jl ^L^Vl 
oj*>Ujj ^j^J l^Ji^V ,Jl 4^jj| 4>-ji /j-a JaJT J,l JLLl^i Jij cj%Lp jj- 4 ^! 

*L*J oJir JjVi fbVi J 4ji ^jj .^1 (1UI jSLj ^Ji oLii&i oy. 

Ljijjjb JuJ^- jjfe JULI L^iwU 01 V| cU^j OL^Vl j-* j^ ^ olJlj-J-i 

4lJL>- L5 ii <2L<Jn^ JLplji <uix^- s^Lo^Vi jL~*-' ^P tiiLJjVI <-~^$j .AiJb 

^j-jJ ^^jj^J lcV6-^ LwJLwjJl 015" t^jjl-^l r-ij-cjJl Li caJ-^VI 

.sLpjl *-* olpU^j c^J^lt jJUj ^JLp (j^J c i JT^Jl j^ L^wJ *>LiS bJLP iSy^ 

o^jLp ((iiJUJl)) Oj3^ t J lili Jy«^ ^Ap .^^^Ij 2Li-l obJlS^b Liiyw 
JjLUI ^&-j J^W^' cJLL>J t,J.3i (Sy^^ L J^- L°-^ ^j^ ^*^tpj ^p^ 
l£» (V <^^y^><-*-u (j^-t • ^jL«JIj l/^"' idy*^* ute ^j>3ol JjL-aJI j c^Lp jJl 
o>-u^ :^jiil) ((taxa uiLu^Vb) -> l$Jl jLio 01 ^vfr^ J^JLJl ^ c£ji^ 

. (taxon 
U j V 01T ,5^^! ^^Jl J^JLJ! ^ ^i o^u; Si .L>r JiVl J^ 
01 ^ U c(^jjVI) J^Vl «pU-Vl ^JL^Vt J* JiLLU J 2Lp^JI ^^o 
*-«j .1JjLL>j ^-lj L-ii^ ^j-4 ^jJ^till /-« Jali t-i-ta 01 ^->tj Ji^? LS* 

j^ ( j~J 4jI Ojji^ Jj*JJ cl« OLJ.MaJ ^ J-s^> Vl (j%*^ 2jLLSJl) Lv^Uj A-^>- 



oLj ^IIp f 1707 f U- jjL. /jIjI 23 J aJj Carolus Linnaeus ^j-J ^.AlP j' o"J^ <-b^ ( 2 °) 
jtip c-Lj! a^-1 -Ujj (taxonomy) ^i-j-^-i cr*^^ U^ u ax]i JLp Jj\j jj&j l^^j-*» v^j ^^^r^j 
. lL-i^I ^j^jJI tjuu^il! ^L-l v «^ j ^ AJI (Systema Naturae) L ys^* (»Ll^ ( ^^ <_itf . ^Jl 

-Uj^j cL«UP IjLu^j (C*»— -4 jJ-J^Jj <,4jiJL^ ^ aip JLp JuJ^j L La-a3 Ljujjj UL lyaJ . --J ^jJ i ^ja '.^ a" 

^Lil j^j: c((Kingdoms )) ^^b: jl oLJl^Jl Jaj.,^.7 J ^jl-JL1 oLL^i^il ^Lp Uui^iH 
^^ ^ t((genera)) ^ ^ ;((families)) 5lSU ^ c((orders)) Vj ^ c((classes)) 4jL £ U? Jl 
^-^ l ux ((phyla)) v<-^ c. a : > l iSj^\ ?\j\ ^iLt^lj oUljJ-1 ^yJ *^.j 4((species)) 
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o-Uli oli Oj^o aJV^ ^'j-^ L- L- 1 ^a oLLis^aiH . dJUJu ^LSJi ^Jj^ ^u^l-l 

^^JjjlS' *Uai i frU-^VI ^Pj-o^f ^ jL*4^l J*Jr oL?-*>lk*?Vl ^^ju jJjiiJ 
^pylll o%'L*Jt frU-^1 (^^j t J lili J-j-— ^^ -jj^' Linnaean system ^j^J 
oj^-pol o*^LJl ^U-^Ij 4 (( ridae - )) -j i^f^ o»*^JUJt ^U-^lj t((inae — ))-; LoJb 

.((.oidea - )) -i 

2Lj j! l£*jJLa l)IS* Lj&S- *_^tJl JyLJl OU^I^« ^ jjjfljl Aj^IaJ Jj_s^J *-^a 

^-^jJb JS^o JLju LjI) ^^U iUt i 4j>^lj oLpLJ^ — J>-b ~ oLpLJt-I 
^Ja^Jl t g JajtJ L y j&\ L* 4j*>C 15* O'j toyLU Lj^i /^ iylJJ L^S jS\ LljL 

fUij LS -^ Lali *J*>La J^-^ ia-ojJl |JU& LiC < JJLi JaJ-l O^'J . jIj-o^^Lj 
jjjjb j^ f Lp aJLi JJ 4^^p <>*^ 0y^\ ^J 4*\j&~\ £ c^iJl (j^^-Jl lJul^JI 
^-(j uJiJL- j^ OjJl£ Ji primates oLJ^I a^>- Op t£j j^j .Darwin 
tLiJj f yo^p 2Liii>til o»*>UUJl v^ 15" ^Jt! lijJb- _/»Vl j-* L<^ c La Lp^j <Jus 

JiUJl jLJ^i ^Lju^f J*iJL L-Lj» jlS" bl La j jP - Ja^I ^^u iJLA 
cHominidae Li*Jl ibyLli 4-IjLp j-o-i? Lu» ^jwp^jLlII 4jjL51j Homo sapiens 
cbonobos O^jLJIj tgorillas *>Ljj*Jl) 4J-I LJUJl a^^lll ^-o^r ^U-j^lj 
^i ^jV .(orangutans «— ^UJt oL^l/oL^JljjVlj cchimpanzees (^jJL^iJl 
Lj^i v^ LU! S^jiJl oJla v^ J^-l^] \jji j&\ JjXJ A3 LujlSI j^*>-\j LJl jj^J 
jj_^iLLa iJLA ^^J tlJL^ o^j^\ OliL^ll Lojb OjjLJIj c^^L^Jl) jj>>-5U 
U-^J jl (Jtjj 0^ 131 La J^p- V-^r ^Lla oli t4^ip frLjj .(Ojy>-l J^Li^AJ 
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j^J\ tf> y^zi cL^ j I LL*Jl o^^iil Jauu Jls- Hominidae LJLJl S^^ill ^IjLp 
U5" Hominidae LUJl SayLll aIjLp jjjai^ .^j JJi di^jl iJliA U5" t^jlilj 
^^ jt tHomininae (v^Vl oL— ^ ujlil) V^iiJ a!jL«J\ J,) La Jj-L* y* 
^ L» jJJL 4_s^Lp 4JJUi\ oJja L^Uj jl .tribe Hominini olJL-J^I aJLS 

^1 c^J^J-^aJl <pj^-4 j) ctaxon t_3L^V ^j-w? Jjjilj t P L^'j ^^Vl 
ojLipI A^j—J o*jja5\ jJz j^ <^,j\^j Homo sapiens J3L*JI jL^Vl l5 1p L£y^ 
<L***Jli ((jLo^l jj^2j)) Oli Cjtj /y* j .Lg-^uLj Slii^^ 4-Uj5n^> 4jl^>- aIjIp 
. jLJ^I ci^Lol aJ^UJ c5jjkJl r^jj^i ^Js\y> LiiJj*V 
. ^Lfe jJl ^yjtllj {(<£j£*> )) (3-J^) ^ju lila 4JLSLl>» Jj>o V I jla Oli tdlii ^>.j 
lJjJ6 of j^oLJIT jlSIiJL j»aiVl OLJ^I c3%J /^o i cjlil! J^ Jlp 

i* * g. 

h>rJ>- ljljJ& L^JLJLM i .Lw2>^i * g : * Oj?-L LjL«J>-l La iil eJu^jJi iJLgJ ^J-toV* 

.((0^L«Id jdo)) Jf f ^Jt Or* * ^7^2^ Lo W . *}? ) L ^-L» jl JS^JL; I j^j^J u£^\ 
JijJrl J Silk. *lk*4 jl jJLi^ i}U ^ Ajt o^Ju j^il ^^jJl Oli tliSCfcj 

.2JLJJ oJufc OLij Uli 

Homo sapiens J5LJI oL^J^fl ^^k tioSj^j .aj^ ^^LpI aJ^« ^ ^SJ ^Jl jp^' 
oUjI Vj Jlj ^Catarrhini bjUlT UjJl ^pyiil SjL^iJt Or 4 J^ Ji 

.Primates 
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ctarsiers ojJt^aJi SiyiJl dorises ^^ojjJJt clemurs jj-*^ 


order 


Haplorhini ^j^LIa 
co^^ili cmonkeys ^L^-Jl ttarsiers ojywaJt ibyUl 


Suborder 


Anthropoidea 

OL-J^t cSijUl c^jjJrlj (TJLSJt lUJl ^ ^L^JI 


LLJiaJL^iJl 
Hyperorder 


Catarrhini ^jUl^Jl 
jLJ)f! cSa^l c^JLSJl ^UJi j* ^L^J! 


Infraorder 


Hominoidea 2jj£}\ a^cJt- <SjQ\ ^ijUl 


^^SOi iL'UJl 
Super - family 


Hominidae LJLtJ* Sipili aJL'Ip 


Family 


Homo oL-o^t 


Genus <j~^£-l 


Homo Sapiens J5UJI jL-J^I 


Species f- jJl 
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aijip) oLj e vt lJ^l.1 *1jip jj^y» ^j j* ri^yi jlei ^l* ^ 

ji^-Sfl o^LJl ^Lp ^ t^t iiSjJL i^prjil Jl (Hominidae UL*Jl S-^iJl 
ji a^tji UL* 4^ii cJSjit ^ ^^xj jl c^JJlj cHomo sapiens J* 1 ^ jLjp>U 
J)%J$ (CJIaJI ^j^-Vl J>^Jl 51 cUj^r dili v^J -W^ 1 ^J^ 1 ^ j^l 

JjV* LiJL» Ai^ii^l ^Jdl cJjil jlAia JLp UU- jJb <jlij1 iJL* ^^J <gV 
DNA o1jjj>- oliMi>-1 aJLp UjJ ^Jl!I cJjil dili t^i^t ^ l*0S ^a^} 
•*3^3 j^MO living hominoids £jJ-l ol^jJL^gJl jy oVI ^^>- cu^J ^iJl 
Jb-T ci J ^5L jl d950 flp J .Uli! Uj^t OS cdili ^>j Xj^j JLpVi 
x^j O' Lllxj; w c^iJl <>"J^ f ^ J-* (^ l/ 5 j-^^h V* jJl oljU!l ^p o Jxi ^ol 
Jiu jjJiil ^j*>Ul c^LiiJi ^xJ 1 il .hominids JLJ^I l3*}LJ aJL'Ip jjJi>- *ui 
^Li {iya jj^ Jaj coLiJLJi ^ <u>J .^LjL^j o^^u otj.L^L) cJi Jl J Jua 

ijJi5=- J^o Aijytllj 4^ j^JL» H Jl 12 j^ U^p xL ^Jl cL~Sj wi^Jl 
j^>J OS cKenyapithecus ^jf^L^j Ramapithecus^j^tjl*lj LgJl ^Js* 

V^l^l aJ jjli; c^iil) ^Ui ^J^ oh^^Jl Ji>- J* *LUi olS' toJuaj>- 
Lc.j c jLJ^fl l-3*>L^I j^ii! ji^. Owb-1 sWS) ^p ^^jJIju cLijbJii L^xp 
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(. jLJ^H t->*>L-V wUUJl ^ JiJI o^si ^p paleontologists ajU^I *LJp (J JUJ 

ttji-Sl^ll j^l 0| .*Ja*J( 4jLol ^1p *-*jl^| ^J^r' cJ^yU^lIl frloip lJjL^J 

of ~Jj £JU ^j iJLfe 550 .2Ll- OjJk jSl jf Jit c<i^ 0^-* 7 Jlj>- JJ j^Ip 
. <-~ij cuij (^1 ^ c^.t) tl)I J*j>JJ ^* (^aJl pi^Jl dUi 
jLJ^I l3*>LuI sJjjl» ^*^iLJ jiiU-l iiliA /^SsJ i JJl>- ^Lj^ ^^J J-$_p Ajlo 
J^2jLj c OVt Uf .c~^ *i** u0^ 4 Jl 3 ^ jSl J| L^ojl^ ^^> ^Jl 
J^ t^^iy «JLp iJLA t^l^pJLil oliLtj^VI Ja^.3 Ja*AJl JlJLll J^*Jl 
•jp dA^LS c L* Jb- J| 4^ix* ojj-s^il ^JLJ cdJJi /*-*j .4j-uj 0^*^-* 7 J| 4 tS^ 

js^j .^uJu\ JiU Jj^ ^p AjOJlJl *~&\*Xj cJUf Ji Paleoanthropologists 
LgJl JLp ojLt aj^o oLL^ SwIp oJl>JI Lj^ij jv^Vt Jj-aJl fr ^'j c Lr*"'j^ 
(Jilaj iS^ ji^P^ UpL«i cL>-j-s^j joV! ojlojdl Ajj^i^JI ^^jl^ai^l ^jy ,y*j 

J> ^Ll^Jl oii . 191 1 f Ip oj^ ^1 Piltdown ((Ojb cJL» ipO^j i^pO^uJ 
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iSj^. £_ Lo oL>ti (ju ^-c->o L^y <^^* 'L/^i <~9^ ^^^ ij Piltdown 
t 4^jiL| ^LiS" LS Lj^aJ OyiJl Ju^J e£JL« _ip <u>J . JU> Jj>- ^^3 ^iJLi * cL*j Ji>- 

L/ *J 4jI tc-s^ TJb l*i* ^^Ip *>Lta Lajj wUj 015" U j^^j t LA? 4jIjlJI JL» v~-^1 

.diliT 
d^>*JL £LJLJl Iju tOLiJl IJLjj 4i>^ *->«-iill 0L*J^1 £- La.> aii Lib-j 
oy^il o^^jLSI 5^bl«) aJLSjJI UisAJ .ojloil 4jj^J1 o%Jl -^p ^>-l 01^-* ^ 

4jL^jJ1 ^ CUsIaij *J jLipVIj oi^>-La U»*^ CJIS* (jjSMSl JLLP Utfj.sA>- 

c-^aiiil Li^ij ^^IpajL^JI ^ j^-gjbLu! Oji^LJl j^jj .S^y wl^sJJ joijcoi" 

^?ULi Luyu IbJl (£jl*^ ^^ip ^?bU cJ^aJl ji wUJ ^JJl tJ^JliJl Ip 
ojLipI ^jXj: tj^JLi ^^Lp L^aiUjj^o i bT ^^ V -Sjj^JI ^*>LJLS o jjUil a^JI 
^ JS\ ^Xj 1 LxSjj o V t La j^^ikjL» l_^p i3liA jIS" xJaJbj .hominid Lj^. 
t-^*>Lvl jjSo 4>^yJ j^b»-V! 01 ?w3jj 01 j-* aj j*LSit LlJIp Oy^ Laj l\^1 
^Lg-s*ajL^- ^ g^L ajOsII dlo ^ oLii^>» c- *J hominid ancestryOL^J^I 

•jA 4jt^JL* <L^bi- (JLP ^JLIwmJ uL~~» 4i"yc« La A*IP OjL>-1 L^Jl 7^5 aj 01 V 

olLJI ^ l5 LjJ| cu>*Jl (j^ 2 ^ -^i cdUi ^j .j^^S\ OL-J^l J#%J\ 
^~^±\ jy^ iS> j* c^*Jl J! V^ 1 *UD> ^>*Jl J^L^ 0LJ>U JjSfl 
*-pjj ^1 (o^>j>-j-a cJlS" til) j^L^Vl ^ liS 01 <15^Il cu>w^Ij . JjSfl 
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Sahelanthropus U&*3 
i* 

^JlL* j*j itchadensis 

Michel c^JI^j J^t^ J'* 
.Brunet 



4iLij£l ^ (jip-ij t4*o*^ W^y' -k-*j ^ ^Lio ^ Jl>-j ( JjLJI dliJI OjJb 
UtjjU ^^J IJlaj .JL** Oy*^ 7 Jl 6 J,^ Ji ^>j*i ^' ^^!j t2002 ^Ip ^ 

IjjLLiTI W^y' /i Wy^ oij^^ ^^\ l)Lj^I t3*>L^l Jxi :dl£ %. ^j^ 
tLiyf c3> Rift Valley c~i>j c^^lj aiku J 3jtJ\ Jt JL*S[1 ciVt JbJ J^ 

^oj>cx^I c~£o LJT t Sahelanthropus tchadensis ^LiJ ^^jj^l J^^ ^1 

dl)l Vji ia^^J cjLjl 4^^o^r /«-• ^ (JyL^J^ 4^j>*-oj>. iDjliJ l«JLP tf*) 1 ^! 
c^jvPjJl ^^ ^ LlS' 4ili£ 9 L jji e-i>tij («frj^ jc ^' J^W^ 0^ ^*^*Jl 
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4>-^Jl J,} V^jJb La Ip^j jS\ ^JlJr-l y 9 LajJl lJ^>J jwU <.*%ijyi\ XS- . 4il>- 
^^g^Jl uiyJl c^^) (^la^l <j-* *ji^ ^iL>- O V ia^ d-Uij tc£jjL^iJl ^ 
Jj*>o l/ iA^>z^>-\ cJwaXL« Ja>- J^I? ^^ip ^:>j^p J>~£o j^y (sagittal crest 

^ La| .4^*_v^Jl ^jLiJl 0%i^P U- ' y 2LLk*J| jL^ajt 4ikil j^^i\ 4-oj^J^ 
jJt^l *rk. J.1 a>-^J|j JjLiJl Oj^j cdJJi y ^/suSJl -J^J CAj_^JI 4^>«^-l 

j! (j&L V j-fr^l 01 ,PW? O^^J «Ui»Vl P LajJ\ lJ^>J 4^JuLa C-^- LJ^J-oJLa 

.liLS» Sahelantbropus ^^.j^' J^^ OjSsj coLjllil o^La *j^ ^j 

lJi->»J L°-^. c4 ^- P ^r^ ^J^ au . ((*i-J^>-)) rj-^ 4 /*"* ?rW.*w» 4JL>J p2*jj& 4-g_>-j3 

Loj>cj 4j1 . ^ g ^Jl L-i yJJ I Jl LoJ>tJ 4j| J>- t ^ * j-ajL» l^r 4**J* X*'- ^p^-^ 
(21) 2uj>«J r l i Sj>^ ^^ (J^ ^^ °^-^J t>l^ ^J ^J tojotytf A-J^ LUI 
4^>woJrl 5.U-L5 ^ ijoJI 4>*iiJl ^ *j>=*-Vl Sj*il °^J .foramen magnum 
SLo^Jr-l c^ o^Ip Jbrjj dJJij <£< LajjL ^/j-^i Jr^ J-^l L^J^U- ^ ^Jl 

L^rjVl oli oLI^-J-l i £-*0yt Ljlj cc^waudl l3jS^J1 oli ^L>-VI ,i 

^ jijjv\ J-^Lw ti-^lSs^a Jl>tj O I jpukll /r 4 J .jol Sj^L-4 <^a!^I (j) ^jVt 
j^kj jl j^tdAii l)I ^ p-*^. c jLJ^fl l3^L-I 4jUo La La Sahelanthropus 

^^ajjjol J^^Lw OjUj olSJ ^^Lp ^p 7r*j£ ^L^^j:, 4j| . l3^U- f-^j- 4 
?l Jj>- *^^» ^ jiii i£j>-\ jLJl l3*>L-L 131 Sahetanthropus 

uJLJLs^lU (^- Oid^ 6 J,l $yo ^1) 4^t-^^ll c^^Vl 0jjJl>-Vl 2jL>- ^i 



i_-jjidi j» o-X^ij ^j .tJu^SJl jl ^^^1 j» j^^-^ f^^«J^ j aj^ ^^ Foramen Magnum (21) 

jli t^ij^plj Lki*J^l ^ UtJl Uj ^p Jj^*J .5-0^-0-4-1 j-i j-* t- j^jj ( Jfj-^Jl y»l i!wLL«l) 
tA^ii^lj A^U'VI Aj^aaJI (jy^j^'j cAjjUill ijul^djij J^^ ^j^Jl t^^^ajiJl LaJJ Oj^^Jl 3J&I 

.alar ligaments v^L^-^ ^kjj^Mj tectoria membrana vi^Jt ^j^pVI 
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^jjLj (j^j^ ^ 2000 flp cui-Ju^fl ls^J tS^g-i» JiVl Orrorin tugenensis 
t<_i>Ji)l Jjw La^Uip^t^JUJl ^ OVl ^^ cJJLj ^L^ jLw'BaringoBasin 
J ^ LgJJLJ ^Jl fUa*Jl 01 .(v-^U L? Ji^t J^W 1 Or* ^ l^ '>-' £r*^ 

.(c£^JL*Jl ^ IjjJl /%-Iap) JUaJl * feg> ^ *j*rj JL>*i]l fUaP j-a ^J^l v-JliJt 

•^ OjjjL?-Vl ^ jJL^r J VjJJLSI A^PJJ La 4^jUl JpJU La ijLjb -mJ 4jl --a ^P^jLj 

LUi 4^j*>Ui frlj^-Vt Oli ic_^-s^idl <<^1 <*-• J^'j^ cjLw c^-^j JLJi *Uip 01 
Orrorin jj jj jjl J *ijy*i1 2LJ Ll i!, OL^Vl 01 UT . 0^1 ^ JL^ jl jl di!i Jl/U 
t_i%J ^Ijv^li .Uaj» Uj^^iJ J^**Jl Or* l/^ 1 2001 flp ^ Uu^>j c^JJl 
^J toj^ Oj^J 01 Jl JJ cS>-Vl ^4' (A-^ 1 OLJi) j^j>-I jtj OL-J^I 
. (^ jiL-ft-jJL 4^il JjJ ISwJl 4-^>- «„a L^iSo £lJL>- ijyu^ OL-uoVl oJUfc 

JLp jikl ^1 ^aj Ardipithecus kadabba LblS* ^jSLi-pjl aJI .2001 flp 

OH^ J»! J>^ ^' -^M f-^i (*-^ p kadabba Lblff LUL jJLiarJ .c^« 4^^ 
r-llTL*! j-a ^jJ^- ^J^ t— >T c-^tj tLS-5^ dl!i 01^ lil ^j>- (j^o .0^-^ ci-i 
.1 j^>hj .^ijJLa 4ij^ 4jL ^iJiSfl Ji\jj 01^ Ardipithecus ^jSLi^pjl 01 
Ardipithecus ^jX*i«pjl j-a U^V Lp^J Uu^>j c£AJI A. ramidus ^j-^lj 
j^Ji^l 4ij^ki! jJaJ iU>*jl wIj^j (j^^i (^1 01 ^ (1^^2Lu-OjJL»4,4^oju) 

A. ijjA2-\ O^La 0) ((.^^*jJl <-^ j>- /i 4jU-l JLg-J^-a ^2>tilj)) 01 *— -5^J tLjJ 

C 0r^ .0L-o^fl <-S%jH ^uJIj SiL^ ^ ^'j ^U^l OL^Vl j^iaij ramidus 
ji ^ « ^ ^ jt 

j$2J ^jb^ oJLplj *j-a Uj^>- /J^ ./g?T L^jV CjJyaJLJ li L^2lLa LjIS' Ji/ L^Jl JLSj 

. 4-o^c-oji-l ^ Oj^S" A>ti J JU La ^P 

o^SCll 0LJ)fl c_3*>UI o^La ^ i jbr Apyi^ 3jc^ l^-^ ^diJi J^ Lj^Jaj jj! 
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^^jj^Jl J^L-j cc5jjLoJJU JjjS w\i Ardipithecus ^p^-i~pjl jl V^l 
j^- j\ JlS^Sfi olfc J5" cJlS* lil ^50 .o^j^JIj jjy Sahelanthropus 

2jjLnJi rtJjU t j>o i h\jJ\ JLU 4jl ^ip jJbjy LgJli t^JL^i jLJl <3^LJ Lj-sA*J 

^ -t^jil f jJl y* Homo sapiens J*bJl jLwJ^I d\ 4JLJL>- d\ .<uJUiJ jl 

jJ^W? & yili Ajlij <j\ ?oJUb (Jj^Ji c_^jy>^Jt *-wLp ^J>H l£^^* ^i 

j^ju J&L» U^L£ c (J jL^iJI f UJt-^L» L)Ip Aijytil t<J~l oUl&l oLpj^£ 

J,l j>- JJ L5 ^i;i (^jJl Miocene epoch (-k^jVl ^/^ jva^Jl) ^^i^^-Al jv2*JI 
jLJ^fl <3}LJ aijlp l^J o^ ^Jl ^iyVl ojliJl cJlfT c4j^ l)jJL« 5,2 

4jLx*Zo O j-fci jl oLL*Jl oJUb ^j . obL*Jt p I y>\ cJiil>t-C, 04^ J^-*~J oUaica 

thominoid primates 3jjd\ As^r *-£J < j$\ (Jj&\ 2ijUJl oL^Jj j^ Is-yi* 

t- * t. 

^wjOiJI ^IkiVt Ji c^^l Ijf cViy^ 1 **1*J1 ^^^ J^ ^k ^tj^VI -^ 
jtlillj a^jIaII ^yt^iJi ji?L<JJ ^ji jLiojt Jl 1? ^j 3jL?x)i c^LUiJ 
c^ j^Jl hominoid ^j jiit ^°^r 2jjLc^ ^ ^j I Jj c jocJl IAa ^ ^ ji jJLj j . 4-^Ju^Jl 
c(ia-^jVl ^^^t^s^t) Miocene L5 i^^l t js^Jl ^ J^Uai; ^UJl ^ jJ ^J ^1 
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l^uij oLJb olJb hominid family jLJ^I t*3^L*l aIjLp 01 2i-U^ ,*~J l-^jj 
obUJi rjU- aL>L^j ^JaJ i OLJ^I ^j*%J\ 01 ?w>ljJl j.* tdJJi a-« j 

0V cdi^i (%-jJl^Lj /^sJ i tSJLJbU i) oJL^ij 1*3$ rjLlll ,tf*-^*^ J-fr**^' <./-? 

jb^Vl j-* aJU^I 4j>L^txJl Serengeti ^j^jjy* 9^y j-* ^toJl Jj-f^Jt 
l3Ll5sjl^L aL jt Sj^3 ^ JLa /JLpIjj-^ Jj . ( AJb u *ll (i'-^r S-Lju Jljj UcJlS" 
.Aj^j^JI (jkLil 4JLJJ oJUJJrl i*^jili AjliJt iib>- p-fJ L^^S j^Jl oUlx>»^t 
OLJ^fl L-i'iL-i j^W *-. ^Ijd^ oJ^j ^Jl c5>-Vl oLaiJl ^1^1 0J 
OlpL^r jJJbif ^jJl t4j J > t jJt jkbit OLJ JyiaiJl lift J^y Lgjt jJlJ JjVl 

oJl>-j 4jyJUl 0L~J^1 ^3*>L^t j^iU4 0» j-* (%-^L> cL^j ^U- Sj1<w» 4JIj~*" 

$> jjlJI jc> ^jy-* OIS' c^JiSl u^-Jl y* liJb^il oUJl eJUic^i 0t J.oi^J.1 

. JjIjVt OLJ^i ^>L,V y*UiJI 
y* j£y* J^-iu L^^i* ^5*^- &\£ <j' ^3yti OLj^U (JiJLo *j£l 0J 
j-* ^^ P y 3*3 cAustralopithecus anamensis ^\y\ (22) ^j>^ijjJtj^jl 
^J Allia Bay UJI £-^~J Kanapoi c^Hi" i j^j^ j* j^U-Vl ^ o^y^ 44* 
c4jl^ 0^^3,9 <J,j4,2 J*i L» J,! j^iU-V oJLa JjT^jjU Lojij ^^*j .L^Jf JLJ^ 
otjLi) ^-7 ( ( JjLJ1 JLJl « h p) 2L^aiJl ^JkP j-* *Ja5 j-* LaIjl^I oJLjj 

Uli* U JL>. Jl cOn^jjii u^^l ^ u^jVi J) JjL-VI Ji l^Urjt (i-ii-J 
Lgil^i?! ^1p LfJjj ^Jj^\ ^^ UjLlp 4j ^b V ^at ^J^J coJUalit J^*rjl X*-£ 

jjSl 01 L^JLp oV ui*Ly» (J^ ^5*^' Jj^ Ujllp L« jl^ Jl jJLp 4^3 c^jujVi 

Austral opithecus ((^^SL^jJl^jh) ^lk^ OUJ^i j ^j^ o^ili jIa^ V^ J^ O^j^kJl jik, (22) 
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JLJ^I <J*L>\ *jxJ> 



H. sapiensf 



2-- 



4-- 



5-- 




R neanderthaiensis 




H. mauritanicus **♦, 



H. floresiensis 
H . heidelbergensis 

li cepranensis 




_ 



H, erectus 



i-* 



I H. habilis 
f FC rudolfensis **»♦ 




H, ergaster 







P. boisei 



Ah. africanus ..•< 

1,,* ¥ * Au. garhi 



,* P, aethiopicus 



2-- 



3-- 



Au. bahrelghazali 



"K-plntyops Au.afarensis;'" 



Ar, ramidusV 



5"- 



Ar. kadabbaN^; 



0. tugenensis 



6-- 




S. tchadensis 



f- IjjfpJk** (Jj2^ i-*+*i J^ Jj <t^^ cOL^yi ^J%^f ZL'L? <J%^ jjlzS ay^J> 

l^/jL- <kLii JpjksLl J*f .djZ>JJ~i tULJf Uj^ jd\ uUjyi ^J*>Uf jJl^-f 

Jan Tattersal 
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4j>- 
UI 



Jl ^Jr\ £>rjji \J L{\MS i j±2+- JT ^AJ LjLL* j£V^ J^ Vr J^ J^ 1 

L^jJi] t Uli* (jy«JLiJl oli SLs^idl oLjI&I Oli tjJJi j-« ^^a-J-Ji (J^j 
tli^kJl oJlfjj .^j^ 1 J^IjL* ^ 2L$yi ^J J>-IjJ1 oL4b J^ LIp jLiww^ 
^ 1 JiV! ii^>tij UAip f UVl J} o^iLa 4j^lj o^k?- Jjf *u* *-*Jrl jj JjLj 
Uj>- Ol -i**j*Ut"l iS'jJ-l ^*J c^Jl51 iibj^l Oj^ cc^^Vl j-« SJb-ljJl LJja?j 
^-ji) ^JUl ^kwJl jjbj caJT^JI Jw^ajLo ^ j-o^j dUJu ^LiL! f j^l jL^Jrl J- 4 

^ j^aL^j ^ JJl ^jJrl j U c A. anamensis ^Ul ^j^i^yij^jl 4^5 jjip ^ 

.J^l&l J^L« J aL'UT oljUI iJLjbj . v ,,^;.U ^y^l ^U Ij^ 
A. anamensis ^IjI ^j^Jjjj}\JL^j\ ^jL^j ttiJJL» ^ijytll j^iU-VI *JaS ^ 
jy o^>- jlS^fl j-fcj t A. afarensis c^jLijJl ^j>*~>j$\j^y £* L> ^ J i 
.^^jJrl IJL* ^ 44*il u>*Jl£Jl JJLiJl o^>il JLJ^I <_i"5L-f ^ S> Ijjt olp 

JOL-I Sjji^l ^a Ujj cjo^Vl f- yJl Jk ^Jl o^ jt^Vl Sjji^Vl UI 
£. L^J cJLSj^l ((Lucy)) ^^ ^i tljk oVL^I J l^ p^\ OLjVI 
Ij^ jJ*^>> ^yiJ ^oJip Jx^*> ^p SjLp ^j c^^LipI j^p Ji^io 4lalS" diJi 
oiA^I ^1 Lucy ^y . ^* jJU 3, 18 J*i J»\* {j^ LgjT ^j^ dJLUJj) 
j-4 wbJjJl j^ oJjs-Ij ^ cLjJI ^ Hadar j'^La ^ oLlj^^JI <Jw2iL^ ^ 
L jJI ^p JjlJ ^iij-* ^ w^>- j ^JJl ^yJl i Jla Jl ,5jjJ Lgjf JiijJ ^jJI ^l^Vl 
cJH*^- 4 4 Jl 3 j-* J'j^ Jl ^^ r^J^ ^J^J c^LU LCjj cLJ^jjl* ^ UJuuS' 
Jl jbjjJ U J&- Jl jliLaLT jbc^L^i^r cSyS-Vl jjil^Vl oJL* uy j-*j .<^ 
l^-li ^1 t_i^-iJl wUj U ^Uap Jl <iU?yij cHadar jbU ^ 4-l^ ^^ 3 ^c^ 
U- 4 ^jjW' ^^^^pr^' u^ J- 4 J .Lg— ij Lucy ^^ j- 4 ^y^ L« ajIj J^-^! 
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First JjSH iL'Ul)) *]Lla tHadar jbU ^ U2J <i^ JjJL* 3,4 Jl .>jjJ iiJ? 
ajjIS' ^j [*j* \^L» jt-gJi J-o^j l-^y 13 ^jLi Li ^JkAii LjUL ^j t((Family 

a t- j, ? t. «, 

J^iJ ^yJl oL«jl*II ^ j^ L^wdj t A. afarensis cSjLi*^ L /'j^£rfj^j^ > 'J' 
olSjJUtdl oJLfc Lj-i ^iS^ j-lll ^JL^laJI (j^ 2 ^ ^t* Wr^ -^-^^ CjLu-oj>J S J-pIS 
4^( j^ ^ jwa-^^Ll L»- jJjj jjoty ^LJLp J5" j! t^JaJL» ^^ V dUij) 3Jj$~*j 
r ->'>* ^1 -O^^ 1 l^ ^y^y paleoanthropologists ^A^\ jLJ^fi j±\>-\ 
cuiii A. afarensis c£jli*Jt ^jSLijjJlj^jl j^ iJL» ^y ^Uip ju j^^jM 
.td>L)^l /^ lJi>- jpo ^>Si I^JlS' jjS'Jl!! l)1 (Jl bj? jy^ij 'u^^*" J^. j^jj 
jj£ JJl 0^Xj Ji LoJLj t^lJil aj*>C ^p UgJjI^ Jjjj V Lc.j LgJli Jl>o Lucy L ^jJ 

■ Su^j 60 Jlj>- oU^I jjL>o ^ I^lj t JJ*j 100 Jljp- jjS'JJ! jjj jlS' 
A. afarensis c£jL**^ ^j^^rfj^j^j' <_Pv* J^ *ua^*>^ Ji ^^ Jji 

J^UIaJI y? y>-\ *j* J? &>JL4 P^JLt JaiLlj JLS ub di-S^J . u-s^ jj>- JJU L« JL>- 

^jLajJI ^^LijjJlj^ojI ^^p- j' Loi' .ajjVI J->- jVi c->ti ->jy*^ J^ 2 ^ 
J-o^ 1 jj^l J^rjVl oLpLj fjJi iyrj^\ J*^ dJJi ^ t A. afarensis 

J>^l u^j^' '^ J^ dU-Uj .(Homo sapiens J5UJ1 jLJ^fl ^ U5" 
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**i A. afarensis cSjUjJI y^p^Ljj}\JL*j\ J#y>- Oj .*-jc~+* J>^ JL-Jl 
J^ l5 Ip . 4] }IjLi? ^«J <u& c^t-^iill iJUfc^ l£^AJI L-JbU ^ ^>lj J^Ltj 
cjjjill SjiJl J^"jj SjJw? <-j>Ji^ a>-L^« a} laJuj^j JL>ciJl (j^tj l,^? i.* JliAl 

^ Ljf cLpJJjJ y» *)}Ju) 4jLP ,5*^ L^jJl yrW. Jl ^Lp fJuJl *— ^jv2J LaJLLP 

Jw^LiJ *-« 4<U2jj>0L4 Ojj-sAj r-jL>OU a-o-OUj iaj -P <U*uiJ (j^j^-^J . (j^JI 

4jjA>- j^JijJ o^Lp! ^kj A. afarensis c£jLi*Jl y^Jij t j}\Ji^j\ ^^ 0) 

. Ja^JaJL f- j-Jl AS'y- A.j.jLS' Jj>- ^Lid] U^lj VL4 ijC ^Ij^ ^J-^ 
V *kJ iijo oS A. afarensis iSj^\ ^^Lljj}\jL»j\ iijj J-*ai« 01 
Lg-^yj Lucy ^jJ *^ j J^auL» 01 .LpUi jS\ lSJ\ J-^jL« ^xJ cLgJ <~>\yr 
y o\X>J^\ ^y^j il t<jy*JLi c^i c-~s*aii* j/^ ^.s^a< 7*-^ J J-^-~°. 0)15" 
.A. anamensis ^LJl ^jS-tjjJljC^jl Ji«j LLt» UU? c^^Jl Jj (< j^jjj| 

4-5jJt J^gjb yrlg,* <ju 4KLtjdl *ij^ ^ J^^>0U jSLio dJJi Vjj (J^-J 
j,) LoJil^a 4^vai3l *Jip JLlT . Jb^jLJl Jkp £ JuL U*- b <Jjj&\ jy*^J c5*^ 
*-« c^Ip J^Aj .^g-tll JUP U* Olif^i ^julJl cjyJLaJl Jl 0^^' {j* J^—Vl 
^jj j»!JiVl C^^j tjt-^Jrl j^>^>- J,i V^ bJLL^ ^ ^aSl ^LJl jli ciUi 
>JLiJl 5^^ j| il .4>tjs>lj CjL*ji** bJajJ V jJjJjf &L»JL«Jl OLj^I ^-3*>L-i 
^Ij cj^S^^t j^l ji^ ^JLp c^Ij^ L^Jj cLaIj^SI c^lyi-j-4 JjL* Ly^J Sjwai 

4^JLL« ^j • L5 i ^-' l^*^^' Ciy— it -ku. L* ^^Jl ^^ S^J-k^ Oj^5 Jt ^ 

^jj»r ^ L^j^>- cL^l^ilj^ Jjtl ^JLiJl cJLS" tcilb ^ ^j^-iJl ^JLp cjj»l50l 
, C-»l JUL ^ j^aJU 4^.^ L^jI JLp ^ JLftJl ajU^I j»UiP Jl^ jj jl /j^-t ^i ^ "^ JLail 
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^ j[^\ I i j^ t ^jjj\i\ ^jSLLjjJIjL^jI 9 Iji >Uap 0} ? f% — Ji-I Ali *j& ISU 
lj— *aj f j^V'j c^AJl j -^jy^l (j^ J>^ ^for^ l /2jU^>- l£-V A. afarensis 
il)! jJLj cIJLa (jil jJI f JLp f^iajc* 01 ju» ijUL^Jl *-» 4jjLiiL llPjil j^ J^W 
Lu^-ii IJLjT 4-jJUj V e£jJU^Jl ( j^ii]lj c4JLL> _ji u3llS*Vl UI . jLL^Jl ^^5 <L^j 
j^ aJI ^kJl J-LP JSLtJl (Jl^k^t ^u-L-t J^Aj l)jXj l)i js V**-i .c^jJLs^Jl 
JU-1 jJ* UT 1 JiJtfl Jl J^Vl ^ -kpJL JSCii £jUU ol^L Jjjaj c^L-Vl 

b? nl^>/?,*Jl ^->.J aL J? oUjIj O I S olyi* /j-4 A^i> (^yLiJl ^j-oJol jJpOj 

4-o^-« (t-^Jr^ *-« 4Sl?:u oJLa ^ o*)Liaxjl jj . L~~*J Jw? ^Lkp jLg->- (3I j>A 

*lj>-Vl ^ (j-«^s (^5^* ji j^j-* ^^ ^^ .uijijJt a-l*^j JbJi^ ^j \j£> 
/^^-owjjjlii ^^LijjJijLvjl ^ -M^l olyLiJl ^ ^j^ aLU-I Ajjff^il 
^ijyiJL! A^yyJLj) Ujij^-V a^^JL ojou^? *lj^-Vl oi-ft cA. afarensis c£jli*JI 
01 J^ SlJ^ ol>i5t Jejt cJiVl J^ caS%J| oli %\yi\ i>i j^ 
^y^l a^U- Jjl> <_£ Jdl oLpLjall j>«-dl aJ (^jI^t jjk;« j-0 c£y*^l .2j-o-*J! 

J^£ 04S" LijLp"! (V ^j^*^l ot^jll oJLa LS* ajL>I2j ^JJl Li ISI 
iJL* 015" JLiJ ?i]L*j La A. afarensis ^ J li^l/ Lr - r ^ J Lil ^SLij^Jl^jl 
tji.^^k£\ L>- jJ^j jjtJ VI frLip^gju ul^j c p j^^llJUfc ( J^ c ^LiJ! L ya j>ixJl 
cjLs^j-s^I JjJ5jj paleoanthropologists fC^iJl jL^J^I j^iU-l 4-^lj^ ^ 
JSL^Jl J'^ ^ *-Jj ^ ^gU c^y 01 ^s„ jd\ ^iJiVl oLJbil AflwsIjJl 

^JLp 2Lv?lil oLi-l j^ A^^lU olji-<JL! j>Sl VoJfcl O^ii^J ^J^r*"'j t ( ^oJ2jJl 

Oji^Ul^i JU5 .cil^tVl uy Lli> L LpU^-I iJLfc jl jXj ^SO .jU^Vl 
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OjjU 3, 18 j**) ^J^Jl ((Lucy ^jl)) J^ 



JUlp Loj-<*P Lg-PjJ^>r X^>- (Ji 
*yu jlS" f' y ,y* ^Jjy 3 ^ ^ 

J—. </ ^ e > » 

dJJJbj t^Ui Vrj^' 
(^JuVLj J*ti^Vl A-jal-o 

s. * s. 

2lJ%Ji jLjV! J>%^ Oli 
Ujup Lik£- lxL-w« oJL>-i 

(jJLJl ^Lp ^^a^ll ^jdL\ yt>j 

^tjjllJl lJlfc (J$\ Juii 



4 80 y 



facebook.com/ketabme 



^jS^iojJlj^jl «lic <SJ3\ (have - your - cake - and - eat — it — too) 

o^byfj ^ jJl lijfe 7w^j J^^ f*^" A. afarensis <_£jli*ii / u ^ ir ^jjj\i\ 

iLUdl JM^ jtL. J W 0^1j> IjilS* ft V>* JSljVl OLJ^I J>*>ui 51 
woodlands ^^-^ ( J^Ld! j *I*»jJ1 JbliJl ^ JT^ ^j! jll c^»Ji ^1 A^yl! 

^ Lir ^w jsCjl, *v> jlj)[! j>%J >u- /v^j. Ubiji jtrVi 

. LJ^jjJ i Laetoli Jj*iV (j? u^-^ J^°. ^^^j 

J>*>U *ljlp O^ iijil\ OlijVl dU" ftbJt 4ii c4i^Jl ol^l^Vi J^ 

4i^ Aj^jJt L^JIjLp ^lJL>ti^L) jlj-J-tj c-jLJLS 4iS"lS" L^jIju ^j jLJ^i 

^JUjJI J^wwJtj hy>^!iS\ jtbll ^i 2Lo-iil jj-^Jl CJIS" ^1 cUaJl LLi^r 

* ** *. ,* ^ *" # 

(^^jLoJJl j! ,IJL*j jj^JI J^J^r fr^jl J^vJ V L5 ^- 2JS-*J jUw-Vl ^ tfryft.>J 

j^wb (JL^ iiLfc j ~-J dJ-S^Jj tojJcs^Jl $^LkJlj -^^U-wJL! aj^jLLu:, j^JL» 
JbJl f LkJl ollji Jb^ ^bu l^j jSC (I Lli JJijSft jLJ>H JoU 51 dLiJLJ 

c ? 

^ii cojjjvaJLj j--J ?Uajl o^llstf» o^-Al ((^JLiJl 4jL±Jl ij^iJl)) 0j>o jl /<^1 

^U^aJIj 2U:jLiJl jLJ e VI ^i^UI jiib-I 51 JJijVl oyJjil ^- j3l . j^m ^j^ 
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aJU^I *JLp ^j { j o^2^i^\ Bob Brain ^ji ^y. }^^ jL**' coLlJUjJI ^i 
^y .y: j jl^ 4^0 y*] \AlS jXj LgJUlSo <Pj^Jj oJj* ol J,l paleontologist 
ol»*>lp J^j^-australopithjt-^U^- c£^i Bob Brain jjI^j s->jj -^>-j cSJLL^I 
e^^j cL>*y^jjjoVl LiLp J^L>- Jij .y: ^LJ' r^ ^JLp^I ^JLp a^Ij «-jj-Sj 
Man the) j^-^l L^-g-!^ J$ Donna Hart ^jL* ^j^j Bob Sussman l)L~^j-* 
jt-*W -Ai c^Ij^U L>y^ Uji JjIj^I jLJ^i lJ^Lo! OjT 51 (Hunted 

jjJJI t JjIj^I jLJ)fl l3*>LoI 01 J| Sussman OL^j^j Hart OjU j^ij 

f' ijji jP l!~J Ojjju t^J^ cAiLJt , gTtlP 2LLj Jji JJLP ^j Vt J} tjl? ; ft 

jv?U-l c^5 J! i <>*_>* LJI 4iU-l primates oL~Jj J^»j . <L*JtoJt j^bLIlj 

■>jy lt*J '^j***^' macaque monkeys iJlxil ^jy ^ Jj ^jyLJi ^ c^-J 

Jw^ Lpi olpj-0^7 J,l o^Lp L^aukj 0j^*5 olpj-o3f i /As*-* 4jOcu 4juLi 

<*Lf\fiW /r* '"^ ^^ oL>yL~d 4-^^P Liajl *-gJl . 2LJLJ 15" -JfcJLpl ji Jj oJ>j*Jl 

Hart l)L>~^ j-^j *— ^j^* t^^^.j 'lt^J^^ l)L*J^1 t_-$*>L*t *^p Ijl>- oui^ LxJto 
dJJUj .J-iit S^Lc dj^j jlS JLtJl ^LJt j- iJl£il ^jy JJLf 51 Sussman j 
o^Jbcu cjLpj^4 JSo> ^^Ip Ij^Ip Lc.j JjIjVi l)LJ^I l3%»I jl oIj-j^ 
L^-Do c^jJl c-jU^LLj tLJI L^jLj jyti^ f*- 5 ^-^ c^li jSJu\ o^Jjcu lLjIj^I 
cjljw^>tAi _ip fLii cwLj>- J^-io ^^^tll LajlpIjS i JJJl i L^JL^dJ XjJ 

cjjJj>- jl c*-jLicpi j! c^^Tli ( iS'l jl c^j^j^ JjIjV oLj^I l3*>LoI Oj^j 
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,«... o. tfLM Ol 



•jjjl tjjS'JJl Lai . ( jl*»jULA} \^a J& LJb dJl5" _ill 1 2Lp j-oj^-JL! _pL>^>-VI 

olijvflill j-« JuJjJi JxJ^ ci-^l j-* o Ju JL^-\ t g?f : > ^ ^Ij^Vt JbJljj 015" Lc.j 
^U?! ^^ tJiAj .L^J (j^JLIt j^p) JjiJij jU^ail JjIjVl LiM-1 ci^ 
^j l jU^Vl j^ klS* (%-f-^l i Jj>=ni ^ Jj'jVt OLJ^i ^i^L-l 51 alii*^ 

. l-^o c5^»i ^L«l ^j c^ljJb>cAij jU>^V' ji Lj-^J Lul LoJa.iL» L>J-» LUl 

4^LJl ^ ^-j^ L-j^ 015* ((?2L}^ fl^Vl olji lili)) ^IjJI JlyJl 01 

j>il>-l <^lj^ ^ Oj./?.,^>cllt L?r J jjjj^jVI ^L<J-P JjL>- JLaJ .^ry»JLi]l ji JjVl 
cjJS\ ^j}\ ((oJJliJl)) Ij^u^o 01 jl^i^L paleoanthropologists ^JiJl OLJ^/I 
bipedal *jj&\ a^t lSj^I *^l*!l <y fl^Vl ^LiJl ^lySU ^LgJl jvaJl 
^L-Vljv^jJi l)I c J lili J**-* l5 Ip cr-j3l JiJ ,4jUJI j^p oLlj ^j hominoids 
/j£- L-Jjlp .bipedalism f AlJl ^jLj 3^1^- 4j «-o-yJ ^JJi iS^H^ jij- 015* 
Jst j^*>u L^ai Jj^i^t j L^JLj JjiiI aj>-Lu j-^ tjX<>-^>- Ojj J-* 1 - 5 *' *L°-6-'* jV» ^JLJu 

£j£ tl)lS" Lc.j jl . jjSl 4iL^ ^Jl* ^ iLcj^- IjLLl^I c^y tl)l iLSCc. ^.s^Jl 
.£jVl J^rjVt V-^J ^ ^-yili ^> jVi JU> LJLti SftUT ft\ ^ioiVi oLIbJ 
L^r^aJjj j ju\ iLp j^j cOwen Lovejoy ^^iSy^^ji^ J&\ c^I^l^ *Jaj J^5 



<*i~?*JI J^y ftUipl -b-l Ol5'.c-^5' Ax^Utj LJ ? rJ^J^J J N , ^ :Owen Lovejoy iSy^?y> ji^ (23) 
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^JliJ( ^bj r\£ j\ ^ J3\ LaJUP Ijy C^JlaJI jLJ^I jj\*-\ 4^\j5 ^ ( 

jLil . J~Jl r- &1 J Jbw ,51 j ^ JU( jL-LJt JsUJl jtJaJ o^UI 4^-0 olS' JjVl 
^jjiJl ^uojt- ^jpol aJjIju! (jy OjJb^s (jiJLi jJ-l ^r™' 01 ci! Lovejoy iSyy^y 
cJ*j 4iyd 4_L^1? jj^^ cS-^ ^^J t V j» -Ov*^* OO* ^^ Cr* hominoids 
jL 0^*^p jpJL^ UUIj ljjS*3 01 tUL"j ^(jJlyiJ 4jjJ^Urt tc^l) oU^I 3L>U 

fJiiJt ^bj 4^L>- cjj^>- t4jlJiJl J-L<J .jLJ^I l3*>L^ LS -^L« ^y 4JL<kP 
J^ JLJkll t JL* £& .£2>J\ jL&Vl ^ Jbjll J^L dj\iy\ ^juj bipedalism 
^Jbl Oj^ju^l^j ^JlSl jj^iJl ^ 4i%Jl jJjJ IgjL* ^IkJ d->U^l (5 JUi 45^- 

oJL^-jJl 4JL^kJt cxJaJbj .aJLp IjJLa^- (_$JiJl pIJI*J( jt^J lj^L>^ _S* cSj^Il 
dll* p-* ^j-ojJaj jjjjl £^J\ JlitVl 01 OL^ jj^l LS-^ CJIS* ^Jl 

LUS' ULL» J-*-*J CJ^T -Jl 4-l^Ldt frls^pVt J>>- C£jJ-^ /%-^-Jalit 4jL^? 

iiJUJ jl jjfc t<L>e_JI j^V^ oJj& 7" L^f 7~ bJiA 01 Lovejoy L^t^^^r -^-^ 

bipedalism ^AiJl ^JbH a-^U- jLj^I jJ*j V^y^' oi-fcj -t/^ 3 ! ^jj ^-pr 
jl Jt^j^dJ 4JU3 aIw^jS' UjLipI j-* ^Ju jJl^Jl ijJii S^IjjJ cJi^j aL^j^ 

Ljjlj j-* <>r}y * ^ o* (H-^. ur^^ ^^ ^^ c cr^ • L 5 p ^ :, r^^ .t-Jg-rJij 
aL'IjJI ^lyl c5 -*J L>-ij^ olS' Australopithecus afarensis ^jUAJl/^^-ujjli! 
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p_gjLj jjAJI) polygynous hominoids oU-jjJl ^wUiLl ^jyiJl ^^" l£t>^ 

ljl\ 5^X3 01 .gibbon O^JtJl :>y jJ*j trjjllj J?tJjVI (ji ojJJ-1 -L^^ll 
l_^>cj LjLj U^SUj LjIxJ cSwU>- 2J2S reproductive - advantage idea aJ-^UJI 

oVli- tLp U j^L. 015" 4j(j Jj V (%-^j^ 01 ^-jj VI *^>J-\ ^ O^s ^ 

•JS ,,>?ti co^UI flJU&VJ c-jLjUj ^j>-j <— ;L^I J *>■ IJ->- jjl**» r*lj3l IjIla 
^ . jb^V' J^ **I^-I Jiilail jvP C^llJt i (i—*^-'j f' UJlIl 5jl^>- ^>rj^ (f*laJJ 

lili .4jjI^>- O^LsJj APjv-J Ci^ Ol <j^t c£^ P ^JlSl J,[ V*^^ U^J-s^>- 

^i>- Cjj-^owJ^JU J?yuJ ( jj1 ojI^>Jj (j^U^I 3aI?:U «Ja^* JJL clw?::* cuiSj 
V-fc <S^ ^'jV f^r^ (V 4 J^^ JLil^J j I ^iilpLkl^lj J 15" LJS' c JjW c~i5" 

^Jl 4loJ>J,t JjIjjjJI j-« ji^Jl ±i\jLA c2b^xJL)j .^Ja^til oULJl <Jj2~~ * jji 

^lill ^ Lw2^L« eiSJ 01 jjfc ^IJ-I J^^j .ui^JL» ^ aLj>J,( c^LJl^»^lj 
Vjj' hominoid *jj*$\ ^-^r <*-^ ^i\ (SjQ>\ ^^ i^JLj .JjV' 
Ot JjoUL) jjii o^ L^j^J O^o 01 JLStJlj bjfc j^Vl ^va^Jl Oli c2b-bLl 
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j^-c^rU^i .((oL-Ji)) i-Ji J-oJ- dJuJjf Jj e ijSfl OL-J^I J>%J Jit ^l&L 

<UuOl jt-3*t>ftj AJcOl (Sj^~ ^Jj* (t^T^^T W^^ J'jJ ^* CJO C -£?t>- 15\_JL> 

.oJLaLj f L» V I (3} *jj^. *j>P °J^ J L^JUJiLa ^j clJbr ijJtjy0 ^Jy^i J& 5 -J j£j\ 
{*y>rj Lj-i c£y /5^1 c3JL>-M!l jLJ^I l_3%J ^ap l»li y* jlSIJI IJu*j 

^j^iJl i ol aX>Jsl 2LL^k]l jLw-VI uiji-s^J 'j^S" J^Lo SJj^kJl ^3^ ° J P r J 

15" ^ l^^VI OLw-Vl iSy^^ Cf* J?^> J^ *JJ^ *j>^ ^-H^ uLJL 4l?L£ 

(diastema U-i^lo *-^L <— ^>*->) (24) o^i iJLiA o^-^Jl vW *' ^-^ <^^j^^ 
c^^ilJ J^ir J^IpL ^^o bf tubllj ^jUrl ^UJI Oy J^Vt JjUil J 

y*j 0Lu-VI OW? Jji? ^^ 2uulllLjj .ol^iJl ^J ^^LLJl <_^^ J^^ M 

^ c lu* 1^1 jl (Jl jlu-Vl frLJ^l j>^ ^~^J! 'J^Jj cLJIp Obui 4J A~Jl tJu& 
L-J J>l c-ilitl J| *M JL^lkJt ^Ijs^Vl 01 Lo^.a^U! 2LJLJ c^Vi sJUil 

•jp- L«Lc oui^tJ c* Jl »JL( Ajjt jZj» 4JL «b jLwjI l— 3jjLv£> <up rtiij Ij? oj j-ajI Aip 

.Homo sapiens J^^' jL^jVI *Xip jL^M! Sjwiiil ^jj-^' u3jjuoJ| 



jl ol^ti LgjjJ oLj-di f- \y\ .ja X-uJ! . jLl^VI /^ OP 1 0^ j' 'y j' 3>^ ^ Diastema (24) 
iiLu& j^J L-Jjlp dJlii o-^j .(vUV^ OU^VO U*Jl *1?I^aJI ju ?-yill j- lyiJl ^ *JLi J^Lij 
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j/ Ld (j±J (u^i) ct-j-L>> OLJJ tj^j^j c(Ja^j) Australopithecus afarensis c£jU*Jl 
<_i>tr>-/ s j*- j j-* f*J\ iJ^J 'Oy*A* ti O tf Australopithecus ^jS^ZjjJljC^jyl 

^y- (j*- oJ^u <_JjL>zjj i JLjyi ijjsj*- Ji* t- jL*JJ r A~*^ *j a^-J* Australopithecus 
.P eter Schmid J-^-i J^i ^ JiL .jZjJlJjjkli c hu mJ V/ Jj^j V/ <jj> s^Jf 

A. afarensis iSjl^\/ <J ^^jj\i\ ^y^Jui t ji\Ji^jy i i »~Jr\ ^jJt jl^p ^Js-j 

A. afarensis (^jU*J! / u ^w^j J lil ^j^Lj^JIjL^j! *-» ^yiJl <oL£J Jir 
c^L^- L^Ltoj .j^iSLiJl *>lff Jllp 4jJU* cJlS" 4J*>L* 3JL>- ^ oOilii^l 
IwU-L» oj^S" A. afarensis cSjLi*Jl l^/^^ij^ L / , j^*jrf^j^ g J' OL^t cJlS* 

c-jjil J>~iJt ^ *i5^ ^J C( ^-^' ^^' l^ ^J>*-^ diastema iy^i c_J-La^ 

0! JLix.j . JiUJl oL*J^J ^^J ^Jj t JjIjVi u)LJ^fl lJMJ JaA w>^ 
li« 4-^UJI 2u*l?^ oL^W ^jji^Jl jL^Jt ^p Ijlju LJIJlp Ij^JJ ^r^^ 3*o_*Jl aJu 
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paleoanthropologists fC-^1 o LJ^/1 jjiL?4 4^1 j^ ^ <jwa^>till L>- jJ ^j j p y\ 
/^^^w-jjlif ^jSLtujJt^j! Ji« JJIjVl OL-j^I *-i">L-t Ji SjU^I 6^~>o 
£>j~-Jt ^y» _^nJ( *JLlaj .((f JiJl 2L5LJ ^jy)) j%-jjI l5 Ip A. afarensis c£jli*Jl 

<pLsj? 6 V t,t g MaAj L-i L^tj^uJ Ji ^ill ^TjJLJl oUL^L^I ^^^J j- liJJJJ 

Aj^^jJI jkliilj Mi^ 1 ^^ eilj>- JLp A. afarensis c£jl^l /^^^jjjlil 
Jl jic *Li*j £yj| I i* 61 <j>lj^V \^>r Ja^a> ^-^ iiLaj .woodlands 

tjjj ijj}\ 61 . Jj'tjSf! 6LJVI d^l tLjJblJLulj :>j^ aJL^JI oLL^Jl 
ojljf SjJi J,) 5iL>^L t ( -^jJ-t ^xiJl i ;S.ijJl£. Lgjl jjj c4isy>JL> oljJi 

ojji? LjJi ^ .^>-VI alyVl jil j>- jt^i ^j a^^ 1 LfrfV^ J-^y J^ 
oL^^wff Ji« ty^V Jt^r j^ c_^^ixll i]jLJ( Ji jl-s^i 4lLs£ ((aJLSj)) juJLSj 
^j .^ArfVl JuoJl J%~ ^ ^IjpVIj ((JLJJI))j Aj>>J-I Jp^l J^p JjlJI 
primatologists oL^J^Jl 4^1 jJj ^..^..^^ill *.LJL*Jl -^ ^wJI -^i«j c^JLJLM 
I St j tULJl ^Jj-aU 2L^UI 3jL^ .j* jlaII f^g-iil i Jub ^i ^jJiibJl ( JU> SjJjJl 61 
LJa*; 01 J>s„ }jji}\ 6L :>l£*OU jjSl ^^ L5 ^ b jJ 5)i t jJJoS" ^Sf I 61S* 
,4^?ULl LiJ*)LJ (jj>- SjuM^JI 4JUi!l ajIjlJI 3kS.:f SJilp ojj-^ 
ei}U JI >J Vt (^il ^ JI j, U t V f I JU-I ^ o!* ^\S 1 ,1^ ^ 
^ Jj :Lu.^L i l ^ oyu^i 4^-j^j£- j^ ^J j^jj! ^^Ip 4l?Lw^j JjIjVI OLjVI 

*— JjliVl 5-Vj-* 61 rc-v^t Ji /-* «dr^ yr : >.r^T ^g^O C^JLfcl>- C^lijl^- tLjLw? 
^Jj^l ^^J .Uajl bjji Ijjj^o i j 2L^?liLi oJbyiJl >^i^kj I^Up ^iJiJl 
A. afarensis ^jliAJl/^^^jjlil ^j>Jljj}\JL^j\ L^J jJ^j ^1 l^'j-^' 
j^laJ ^1 <p_^Jl ^ t^piJl ^ Sjj*^ J! 1-^ ^yl *^ id 2LgjLi!l ^ I^Vlj 
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<i^j {j,\y- r<*-*j 1>*-Xi* L>tv?L! I .Si /^ ; \^i t J lili t U***» J^p t ^5 Jut ^jjL-o^iJli 

(^J ^^j .^UjIjuI Oli** VI 4j p jJ <^Ju1 apj^JI jJUca L^jlo •_• ^LwJjLj 1-^. a.i 

c;V-^ Uj 4jLU clj^j^s, tLlLc <p^wj t^>^aJ JLS JJIjVi jLJ^I l3*>L*I 01 

Australopithecus c5jli*Jt/ L ^ : ^jjlil ^^JUij}\jL*j\ Oli c^lJJi *-«j 
£- I^Vl ^ ^jy^l J-**' -^ J-* t<^j-<^ l-Vr Vli* JIju (£<ii\ afaremis 
aIjLp ja ^PyaJl Australopithecinae *IjIp ^ Lt-^J^ Lgjiy-^ f ^1 oOjJjJI 
(^ji>tJ ^PyaJl aIjLjJI oJjb ^i>-jj jv^L^-l *^^' (i j .Hominidae Li*J( o-iyL5t 
jLJ^t l-3*>Lv! frL±Lu-Lj j^^yLLi hominids jLJ^I ^3*}L*i IT Liw> 
«JUJ i ^1 oij^iJI J^-^* rJ*i ^ ^g enus Homo jL*J^I {J ^>r <jwaj2>*il 

oJlfc JU^t^t Jl 2L**JLj 1« JtJL>- cJLSIJIj LiJ iJL* . OVt ( J>- uilS* JiLiu 

^j^J.1 ( lp ^^^ jjS'li i^L* ^LgJt (i j fciiJUj Vv*" aJLjLuJI 4Jj^ <pj^j>J,l 
j55l J^jL I Ji>j&j . L^JJ Hominidae LbJt ioyLSl aIjIp aJ l3^J jl ^-^ (^ JUl 
((australopiths olijjJljwjl» a*^Ip joVI jir* 1 ^ 'j-*-^i^u 01 LJU>- ^LJUJl 

.L* dJJ^^J^tJ ^UjL>tl^JL^j tipj^til oJL^J 

o^JJ ci-^ j I^wUp 1 1 924 f Ip i-u ^3^p ^ JJl australopith cL-j jJl j^- jVl 01 
Australopithecus ^y^t ^^^Lj^JL^j) *^>\ c^ 1 r- ij-oJl I Jjb Jjl» J,jVi 
r- ^j^ojJI I Jjb Oli . Li Jl t-j j-L>- i A-j-^iS ojL>«->- ^J-La i Jl>^ j Ji tafricanus 
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Paleoanthropology k^jA\ jL*J^I j^iW <^ljJu ^^..^.-^ill L>-^JjjjoVl aJ^- 
jjb cJL r- iji Ijlp L> jt*^Jl f- L>Jdl o^si S vr kw^ c^£ ^^ Jb- Jl Jtjj L> 
JS^io V j*^ £r^ ^ J^ >-' ^y J; j 3^ ^ o^^' C/" ^ ■ t ^' Piltdown 
primates c5^-VI oL-J^II ^ Ijjlo i L>J^ j^Vl jLJ^ft lJ^Lv! jl *Lp 

Sj^iJl ^ lILaJ~\ ^J t{ J^- J^23 ^^sf J>sj jl ^yjLl ^yVl australopith 

d~o^jij^jSn ^- Hy' ^J^ ^^ J 5 ^ 1 J^p ^ ^*>U 4 Jl 1 JJ L» 

J£~*^ (J (J^3J cr^ ^' LfrJ eJjoJ t(4^ajyl L^K") taustralopith 
UL>-I 4jI x^) Paranthropus (j^jj^ljUj Australopithecus ^j>^j,ji\Ji^j\ 
(j 3 '(ui^VI <Sj>*J Australopithecus ^^SLiu^Jlj^jl ^r^-' ^JALJ 
L ju d->0>- (jiJi (jJlil JijWl j~*Jl Oli t JujJrl ^jJl j^ Js^bLl lal^Jl 
4JJii!l «u^A>d robust australopiths ajJI (juil jl J jJLll <J^jj]\jL*jy\ ^JlJ 
Uai jl iJlj^l J| L5 > t jj^ JS^J^j (5^1 Jti tL. J (Ja>-Vl 4L>«Jl 2LjJ| juj cL^J 
australopiths ct-j^ilj^jVl jl» ^i jj^s> L^.j IJlJjJ jt£i Jj-^Vl ^ Lpyii* 
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**** ^ '(j 1 ^) ^>-^ j oLjyi A^^r j! (jjdJl ^r^JJ ^X^ 
(u^O t£jJb°~£Jf *Lo>^o>j>- i jul tijj>- j$*->& ^~JJ OjJLJI V^ f' *-*J 
.Sj^S Sjjb i^j^-jj tjz*-^ bi>Ji (Js^j) Australopithecus ^jSLtujJlji^j i 

.K. Mowbray. AMNHjJj-* Sjj^zJf 



e^j* (Jru oli*>UJl ^j+a^tj Jkd\ oLprJ ^J ? Loj>-J l) VI J~»- iJLfc U *J 

J1 >Jl ^p J^ij >£Jt ^UU cJ^Jl ^ ^ . JUJ>J JJIjVl cJM^Vt 
9 jJl 4jl ^^Lp 4i^ Oh^* 4 J) ^jm c5-Ul A. anamensis ^\j\ ^^SLij^St^jl 

4 — 3 -lu Lu^iJ ^ij^t cA. afarensis ^jli^V^^^jjlil ^psJ^jhj**y 



j*ju ^LU i c->wL>-j ^ill t,JjL*Ji tiJLftJl frlj^-l c^p^ JuJ .c. ■/?« 4jl»» tju*^ 
cA. bahrel~ ghazali Jlj*il >>*-> ^jSLi^jJljL^jl *-^L c4jl» Oj^ 3,5 ci'j>- 

^ aSOLj aji jWjl l j-4 *Lj -P 4j j5 -4 4-JL _il 4ji*^J 4jjJju £uJuUl *-« JjJjOI /P^-J 

Aj^ilj 4jLiiLl JlSLiVl Oy. js**^ ^ 'M -A. afarensis (jjliJl/^-^JJjlit 
jl .c*-i^ Sjloj ^^ 3 J-3 oj^ ^ Wy jj^L> '-^. ^ ;^^U jU tUJb Ij^ 
^x^*>l>Jl J Lili j_a Australopithecus africanus ^yLtyVl ^jSLtj^Jl^jl 

OjJ^- ^-**-*2J «jJl 4jj5"^i( Liyl S^J^ f-^J-* ^ ^JO t4jLii-1 JlSLiSU 



4 91 f 



facebook.com/ketabme 



t_3Llxi^»Vl ^j^» cSterkfontein jjIij jiS*jy-^ ^j iJbr o^>JJ oLji^ii j-* 
OjJ^ 3,3 ja*j c A. africanus ^y^yVl ^jSLtjjJljL^jV l5 >^^ , ^\5nJ) 

(^iyVl ^jXJLjjJ1jL>*j1 J a-jl^jJI Sj^iJl j^w? j-*j .A. africanus ^5*0* V I 
Australopithecus ^j^- <j*jp*~^jfij~"$ L5^ -^ f_^ ls^ ^* africanus 
aa Ljip iSCi c-^L^J ^jJl j^^Vl ^ 3jjL>- j^ 1999 f Lp ^ t_i^P c^Ul cgarhi 

((Paranthropus ^jtj^j^ ^y^- ^ C^J^ -^^' f y^ ^ ^^ 'M ^^ ^j-^ 

A. a k u joVI jW^-' J^ <^^'j 'A. afarensis ^jlijJl/^^^jlit 
j-*j tParanthropus robustus <jcil u^^Jj^'j^ -J J^ ^-^ Jl>J^Vt O I 

Paranthropus boisei cSji^. cfy.jP^J^- l^"^ ^*J '^L^ c~^ 3jl*> OjJ-* 
1,4 ^ pjU Ji ij*j c5^lj Liyf c3t^ ^ £flj^ ^ ^ c5^l *^ J^ 1 
jL^I LjjJJ australopiths oliu^Jtj^j Vl £r°^ .c^2-* 5jl^ OjJU 2,2 j,J 
?y?->- OjS *~* cLl*3 4^t^> robusts 3jli1I JlS^V oL^I ,s$o coj^-5* ( jLa« 
jLJ ^j lejzJu* J^aiJ iJLj& c^JJi j* JaJi^\ L? ipj -^'^Vl V^ ^I^W 
AP^o ^oj^IaJl (J-^tv^YI C*>«i2-vJ JUJ . iJbr o^yw? j^Lj Jl l_-jLj Vlj a!?I jiJl 
L5 lp IjL&^j j^iU-Vl oJjfe ^ ^LJjJI *Ja*-« c5^ij .Jw>fcJaJl 0^^' ^ ^^^JJj 

J^J a^iiil aJ^LJl aJU- Oj^li^ australopiths olij jJlj^jV* j* *s-y^r o\ 
4-JtwiiJi ^JL-JI iljil *wo oji-S cjLxo 4ji^ljca •JLJaJ oL>- (w^jJL^l olJu j C fr. ^i 
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UU* j\4y {pJ\ Jj c M fcf^ j^ ^1 -°^j^^ u^ ci^ ^*j j' *~*lsJi 

sagittal ^-g-^ ^^ ^j^^. 'cS^"' ^W^' uy dr* tLjj^wa^ Oli' ^1^*31 J^\ 
j^ 3JLSj 4j3j*£- 4jUo jjii ^ LajJl ^jl>JL5 ^aJJ-1 e£j^^ -k^l M tcresting 
J^ c JS^I J^ k- 0^ 2,5 JJ U Jl 4*ij ^ juli J~Jl 01 .jJaJl 
tLSjyl J/& ^ Paranthropus aethiopicus <^ijs^' l/JO^'j^ £^>^ ./fr^ 
^iaj A. afarensis e£jli*Jt ^jSLij^St^jl 01 ^UUl jia* ^/^ lP^j 
robusts u)^\ J-^j t_i*>U- l5 1pj .robusts Ov^' jj4^4 ^-^ ^ °'j^' 

.|JL>- oj^ 2L*l«f ULu^lj IjjL lijl dUL^i Ji o^5o.t P. aethiopicus ^^JV 
J* APjj^-a 4Pj^4 australopiths olijjJlj^jSfl cJlS* ^Lp J^o dil 

j^ (%-P^JIj c<u!p Lfc~L> £ ?W2J 01 J^t r*^ Cil Wj^ l-T ^J t^Jik^- 3Jl JlP 4^Jij( 

^15"! Jju La Jj>- J,l 4jjX^^ «Ji^i j^p ^Js-JuS" Olu/}U ^^p^ll L y2^Ji\ 0» 
c^j3l fUi*Jl ^U-^J oL-ljjJl t$Jb-l OJj c0i^J-lj oLJl J^Tjt jUiJl 
oL^ j#U jJJi ^j l!J-L^o 01^ A. africanus ^y VI ^j^ijjJlj^jl 01 

c^>-V cJ»j jj-* -L^2j ^jjLo-dJl ^jia^J ^hominoid ^jy^' ^r* ^" <-£j*^ 

JsDca ^P j^J^ oJL*Jl xj*>lk!i oJLfc C^>H Ujj . l«U? J^-* J^-^> LjL^Ij 

jjI^L? Uux^ LjjjJ 015" Uj t^l JiLU] Jwoj^J.1 A±l*VI ^ .iJbl o^Jc^Jl 
i^liSfl oJu& 01 ^ LksVI c^^l^ v-a^Jl j^ ^^^ -a^'j J^^°. ^j^- 4 SL?- 
l3ULXi^>L 4j^Jul-4 cJli" australopiths olij^ajlj^j ^1 JJ Sjii^il ^p^jliII 

australopith oLLjjJij^jSfl ^l^t ^JjJ o*J 0t Lu5o: w Ijis^j -jt-^j^ ^5^ 
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^^ol 4JUUJI j^ tj^^- f y L^?^ ^ ^jj^ : ^ vjL>tjJl ^pj^>*i A^aj 

4J-o^p rtjlij ^ jlSj .oJjJji-t c^IjlJI (U^- p-^V hominoid ^jy*-^ fc*^ 

.Homo j^W ^ij^ ^ Ll^l>- 1— i*^L^I L« 5i^laj j$> l)I oJLa i j^tili 
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Genus Homo 

yb l* jS\s}\ *>-j Js> J?yu Jj^I V j& caustralopith lUjjJ^jSH ^ 
Jjj*J| OLT cS^UJLTj .^UU LiL* Jl ^ySH australopith d-^jJij^jVl 
Ui>J^ oJLp *JLjb OLT Aifyl oJufc ^ ^& ijiib-Vl tf Jbjll ij*r j J^ 

.Homo JjVt l^pM J^ 1 ^>* y? (t^^ 
-^j cHomo habilis ^lil jLJ)H ^L L~J- la^- jCOs 5- y Jj! ^y^ 
>U-Vl cJlS* . 1964 f l*Jl J a} d%*jj C25) Louis Leakey^^ ^^J ^j 

^jLs^jy* Jj-f^ ^ j U- ^I^j :>!j j^j tOlduvai Gorge rjj>r c^UjjjJjl 

. LjMj^j ^jJt ^^ ^II Serengeti Plains 
S^I Mary Leakey^^So <^jU jUVt *ILp t<^>rjjj Leakey <^J J-<^ 
jj^a}\ ^j OJj>-j ^i Ajj^J-1 CjIj^VI P llstf» ^p ti*>o ^ ciJli* ijAP 
*-gJi I jJiipl 1959 f Ip ^ .Gorge r jyr <iku L-Jl^pr ^1p 2ijj^xil gjyiill 

aL^ J15" ^ JJl ^T ,L^i ilpj jtfTjtlp (1972 jijtf 1 - 1903 ^~7) Louis Leaky ^fJ ^J (25) 

^>Ljii* i\J^>\ i W^j 'jj- 3 l£^I ^" -WfJ^ ^ (j^**^ (^jjV:rll fr^JLJl ^ aJl» ftL-jl i U^p 

OIS'j tpalaeoanthropolog jLJ^l j^^ *-*IjJj ^a^^ll L^^J^jj^Vl *-U Jl*r ^ J^>^] 
• ^^ JrOJ^ ■*-$-« >£^ £r<^ ^1 t 4 ^^ J^-^ W- Vj cdUJ 2JL^^I *jUJ| JJLl j^ ^U i^U 

jjjjb ^>y 0»LJj Jj^-J tCjC J^^-^! J^^^ j C^-?^^" 5 J^J^^ ^-ij^ ^ 4.» : ,jff?l 4J....LflJl i 



-195 h 



facebook.com/ketabtne 



J>^j LtJJi 015* t^JuuVt £* jQ .Zinjanthropus ^^jj^U^jjj ^1 L^Lp 
^b <u-^l l^Jj^i AjLgJl ^j) robust australopith (jeli d^j jJljL^jVl f^'j 
^ bJlj Vli* Oli' jtj t(Australopithecus boisei c£Jj^ ^jp>~Ljj5\jL*j\ 

.olyf ^U dUji JSIjVl OL-J^I ci*>U 
£jj$> 1960 ^ Ip <y d^i JL*i ^i il Leakey^^J 2dJl*J LoJa.fr lj*^5 JIS' JL5J 
obji^Jl ^ t a^jljI <^i-^>* hominid (j,L*Jl ou-vJ ^J-i^ dU Uli jjjJi ^1 
<jJu> J^ diJi ^J ^ .(Bed I (%-u-Ij iijytil) Gorge <r jyr cp'j ^ W^ 1 
JjA ^\J\ ja \j$ LL>J c-u^j" c^>l ^k5 ^ l>*^l 2LH1 oMill oLp~Jl 
J,L*Jl olL- ^_t> \jp^ Li^J .(SlJjLJI Bed II 4-akiit) 4j^>w^I oULkJl ,i 
Homo *-^1 >>^ij ^J-^^^ij c4j^^>- c-^Ij^I ^^ Oj$m CM J^-*^ hominid 

.((yblil J^r^JI))-babilis 

dUi ^ iiL* JIS* cLeakey (j^J-i 1-^lil f V I ^j^ll tCambridge University 

morphological ^JS^ fjy» ^>- ^^ 015* ^i ^ VjtSl ,>* ji^ 1 cJ^Jl 
cJjytil jp-*>Ul p- jjJlj australopiths oLLj^Ij^j^I ju l-315* ((space 
t^Jait; .JuJL>- f^<4 lJIj^U tH. erectus y^aiill jLJ^I jpJlll jUJ^U 
L.Jllp j»bVl cJlS'iUj (j^i >*Af.J A* y: y JlS'((<j J iJl/i' IjiJl)) IJla Ji- jl 
f- yl J-*!* 1 f yS" 4j lJIj^p^I Jlp UJLlpj t42oi ^i (^j^kiJt ^-S'j^l jJU OIS* 
^^SO oULeot Jj^ jillj ^pJu JIS' L. jtSl c^^J .Liiw 1^1 jL*J)H cJ^i 
^ylt Ljjl ^ LjjLiMflj ^J L^-j^i ^Jl oLj«U ^SLiiu-VI ^r^ 1 y^ Leakey 
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*_JtJj jjj^Sol L e^"j .f-L-JJ ^1 y^S- wL)J->cJj *-JLLI Ojj Sol 4JL -1? i"j .gh jl Jl 

jiS^I jL^pVi Lal .Jaii Lji: 4^ 40(000 JJ La Jl jL^pVI jjJliJ lJL*r JlS" 
tf JlSI ^a 2L£xil jj^t^l jJiJ jl : Jji jl iaii jj^oll j-* 015" JlSi c^fjLSi j^ 

"L1Xju\ aJLJ^j! ^ La x_sj? j^a Jl Lg.. uj jl» iSy>- VI j *>w2jl -^ t*^^>-l «1 

jl I r$^« (jw^tilb J^U*- Jua 4^wwiS Leakey jiJ Lal . <L>- Ja^l oljLiJU 
j-* ^J^JLj ^4j^ 600(000 j***j jLf oJ^rj l£ JJl Zinjanthropus ^^jJ^^-^J 
LS ^ilij 5-ww-L-t ojj-s^.) iJu 4j( VI ',*-*>! j j^ /JLp Vji*^ Jlp p-^1 1^ ot 
Leakey <s^ jJLp! Lajj^ tdJ^i JLaj a^LU k>^k?l l^ll>Jj .aJ j^xiilt Jj^ 
^ f^LjJl JjijV oJuJJrl 4i^kU ^-il J^ 2 ^ ^P 1960 j»Lp o^L^jj 
Ju! :Bed 1 4i.k:ll ^j r: jyr (S^ji^y <S^j tg a-JLS'^JI jj^*sJI j+s- JuJl£ 
V J^-^j LcjL5 IJu* oli' ju! !4j^- j^l* 1,75 Li U Jl ^^*j ajT Ll^>- IjJbrj 

jl LSojCi ^JLkJ 4jU tiJlJijI rojUl _ip JlSi lJI j<r ^ y *-& J\-> J cojj.*flJ ^X£ 
.fjjjt iUJj ILitl ^ jlS'Homohabilisy^lil l)L*J^1 jl V^i* ^^ 

Jj£ ^ f UU kj*^-\ otj^Vl ^^jL l5 ^J toj La jjlp ?01duvai Gorger- j^pr 
Ijl?t l^Lu aj^>J-I olj^Vl aJLp jJLiu» L^p jUVI frUJLp jj.^j oli" cLJL^l 
j&j> *-^LJl j^iJl Jj'ji u^ 1*^. ^.jJj' l^ oJL5 ^ J ^ cJlS* ^Jl cjIj^Vl 

C^JjV? (C^'J 4-}J-*-v2-t <UjJeJLU 3jL>t>~l *_a Ll5 LgJl \ *\ y*2lB .OJLHJ La 4 

tl^kLn* *>\5o LgJ Ij-^j^i j^>- j^-JlJrl { ls> ((2L5^k-a)) 2uJip jf S^ts^ 
Louis ^r^ijJ J^ 8 tc5^r*"Vl ^3-Ui j^ .isiyVl J^-^ J,i s-'jSI 5jj-^ij 
jl Olduvai Gorge ^- jj^r c^lijjAJjf c5^lj ^ Mary Leakey (^^ <^J^J 

cJlL Ji tc^^Vl Oj>c-^il y JliJVI t>p Ljb^ jl jj^JLi-l Jb>-f ^Wo.T jc^l 

Jl l0XA 2j>tHl Aj^>«J-I C^lj^Sfl 1j3^ li^J .SJLLcII Cjtj^Sfl 4^Lw5 rJLo 
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l^Jt jLiJ ^Jl t (((01duvai)) (J^ji^J ^) ((Oldowan)) (26) 4Jlj-JjVt apL^JI 
.ajjJJI olpj^flil j-* ((Model)) 1 Ja-oJl l^jl ^Js> 4>^>Ij ^^V 

y6\^> lpJb*£j ^1 4^L-Vl olj^Vl ^ £*rjy\ tj* cf^ ^ 1 3 Jail 

jjb bU-l 4jtUli!( l$ilj>- -^J^J ^^ lH ^iP^J 0w * J * -W^^ j*^ <-J-^ ^-6-* 

.5jL>tJ-l p IjjI Ljail -^ aJL^j L«wUp L^>^^>- tlJbr ^Jlii 4jJ?li oljJ>l 

^J? 4^ ^ 2ia^> I j jtp ^ Ul t JJI j V' l)L-J)/1 ci*>L-f jl US* „ *^» J^Aj j 

oljj> Vl oJufc oJipL^a jjji ojjj-^j o! a-jJI^Lj ^^j i ^1 jjbj cbfcjls LJ j-^l 

jL^>ji o^pj pLi^-^1 cJ5l JLi 2L^Liit c->UijJ-l Oj5sJ UwUp ^^^j .4jJ?liJt 

i^Loti^o o! jLmJ^I cJ*>L-i Aplkr^L Jljj L. 015* t (t j>JJl ^ cuil jljj-l 

V[ S^lp Ulli jSCr jl ^JJt ^1*11 ^UJl ^tjiitj f Ui*Ji ^k^S olj^Vl diL" 
^ ^ ^ *, 



4ij>J-l oij^V^ ^L^> jl SjU>U f-b^> ^JLJl ^/Vl jdk^Jj ^ Oldowan SLJljjJjV» (26) 
^cJLoJl l£^t^ jua*Ji Sj^i J^U- Hominins oLJLJ^J ^pyiJl SiSUJl JJ j* ^J^u-J cJl^ jJI 
JJ U S /i J ^i^^ 1 oij^V^ oUL^s Jji LgJ^J 4^^. Oldowan ajIjjJjV^j >L? U-Ji 

rj^> c^UjjjJji «i^. j^ 1^-1 ((Oldowan)) ?*lk^* -0^ >^^ r| Acheulean "*4yfi\ <z-\^a]\ 
JZJ^jSj^] jllp JJ^ 4J , J' J ^J^ , c^IjjV) Jjt ^jUj^I Jr UJu^- iLJlp J Olduvai Gorge 
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hjP^>~ iSj\I\jj ^jLLJ! Ja^Ji ^J .4j>jL*al\ o/j^V/ fJJi .'((Oldowan)) ZJfjjJty 

^V^wj Cathy Schick dLJ> ^J ^ Cr* ^U -^j^J J^-^ *ij& is**^ ls*J ^^ 
.Stone Age Institute (Jj*^ljv2*Jl-L£*-*j~*Nicholas Toth d^jJ 

^ l>-jl>- iJ^r AjLw? OjXj l)I dr^. ^^* 1 fr^ f*- 5 ?^ ojJws oLjIS" j| 
jj-ojJij p LjaJlj ^j-^Vl cui>-t ^Ip .+ g uuiLj L«-Up L^gj^»- c<L-JL*J! J o^-vwJl 
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tSjJu^ i^>- j* jJliJU^.Wtftti Ijla t Jujuri iJjJLJl IJla A tr L»j OLS" (^JJl U 

^luJb* OUJ^ V-J^ fj^ 1 ^J^ 1 ^'UaJ ^j^Vi oljJlaJl ^pr ^ 

ISLio 4-SLp 4JlSL«j d\^ AJLJbU i <uxJ clJj>- AJlJU 4Jl5L«lS* (JLa jJLj JL5 

4pL^ JiVI ^^ ^'j <-Ul^ ? - -^ (*-J^ °J^" ^J^ ^^i J^Ii .J^^ptla 

yJ-1 y>*>*j y^>- ^jv=> JaS *JjCL> ^J to^SsiJl ^i ^ ji^-i V^J' olj>i-l ^y 

-J siili t^LLiL.1 i .SiU» a5Uj (jjj>^ 4^j*>U! Il^JLj 4^^-s^Jl SjjIjJLj 

* * i s * 

-*l 4Aj J>w3 A5ji2^ >ljL>tI^lj U^j-s^J»- t4j^>*J-l Cjij^iH 4ptu^ tl)J .*A^ 



,4>*?-l 



-U <SjJaj diJi J^p vLS' ^L^^( JjSH 

^/ JjSH flasVl ^Sl^l 3^ill ^lj ^ jjJb 01^ U J^J O! olJUL ^^u^t 
cJlL^- JUl iJLfc d)! U*-s^ij oli' ^v^J t^Jj^o tgijJU j! Lli^v-c o^So J-<o- 

51 jjl^ iJLA Oj^j 51 £&:„ Vj .OVI ^ ^y (^ V r- lii >* L^ ^1 ^->!j 
ijJLl^l ^ 4^Lp ojiS lji£>- JL5 c^ljJ>Vt lj.^Utf jj-^I lP'j^' OL-J^l ui*5L-l 

i.^J-1 oij^Vi J^J v^V» aJV» i>-^ (i jsijVi oij^Vi ^l^ oi 

AiLJ, j^Jl ls^^"' ' jJLo_>- /*-jj j^ ^ I *i* t-iyu /r^ j . LL-wvw* dJJJJ Ijlgtff»- 

4^?waJl ^ijjSfl ^^J i il ^4^-U-t ^^vw^ Oij^f j! L^L^ JJ jlSl jl ^tjL* 
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Jj <to\?s^ Jif J M-'j^' °^* hj>^\ olj^V) ^LpLu^J 4^j*>Ui j^-s^il ^ 
jl jtfVt ^Uip f- llal^l coUI^aJ-I C*>fcp C^p- o^SLll *iljit ^aju ^j .l$J 

* ** s* * 

(j>ui ^JJl jLJ^l l3*>LJ ji jjb ^aJ-l oJlfc ■ij^r^ -^J^ jv-^l Oj 

olj^Vt (j^L^ ji J^ lJI^ JJ:> Iju&j .*^*« ^^W ^ oUIjJ-l jJLlJ 

UU LglSo cOjLJ 2Ulj OjJr./?M oLjJLiJl ^Ua^2j 4i>jJ-l (^^L-o-jJ! oLjIS' 
c3*}Lvl jl «Jsl^Jl ,jj>j •ls^j*' J^^ 2L^yiil l$J ^-L^J LaJLP Jali ooLp dUi 

JL«J .Sj^aj +4i^ d\£ JL5J .LjlSl jf LjJijlJa^ Ojye iylff^i oUIjJ-l dJ>- 

.L» aJIjlijI 4-Sj^l) j^WU^. 1^15" 
yhlil oLJ^I ^1*4 5l ? V*^ 1 olj&J JJIjSfl ^H^Ji Jl^ ^ Jilj 
L^ij 4 Jali iu* J jJ-* 1 ,8 J^^p- J! ^j*^ Olduvai c^lijj jJjI ^ Homo habilis 
OLJV! J>*%J iJy c^- Liyi J^ J^\J J *jL. oIp jVI jtfVI cUIp jl« 
l/ 2 ^ l^J * ^j^ ^^ ^^~* 2 J[ 2,5 (jy oj^l tUIi j»L>- 4j^>c^- ol j^i &L«jlSJI 

jJU 2,5 j^u x5j^ jjb L^-u ^^ ^J\ Uj . oLJ^I ^J%J)I j^\^\ jS'uVl 
V xJaS j UI J*J- jtj^ ^Ua^ cjJj^j d^^ ^j~>i J Bouri (5j^. ^ 3^^ 
^jAj LgJl cjjli ^1 australopith cu^^iij^jl ^jj^^' IjU^ ^ l^iS' oi^ 
4ju^^iJ1 oX& 01 .Australopithecus garhi ^j^ ^y^^^J^j^ t_^ t_^i 

Homo j-*Lil OLJ^fl j»_^b JjjJr-i (jLJ^l 4jlL* ^^cJ Louis Leakey ^^o 
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xJUaU <jJLoJ>»il j¥*J>J>\ JS* J15* lili 7*^0 y ^J -IpLJ Lc.j L^xJ .habilis 

.Homo (Sj^ 

^ Oj~L« 2 J) 2,5 JJ L- J( ijjj ^1 OLJ^I cJOL.1 jjil^l J^* 01 

jJU-1 ^ s^^ V oL 3-bU^il j%^LM cJS^I ^j ilr^' Or* Or^ c '^ y^ 4 
^ •» . i " * . 

(.^^-L) I Ia ^ jil ji V Olduvai Homo habilis c^lijj jJjl ^ y>lil OL*J # VI 01 

^ lo J) OjUi AS ^i>«iJl LUaA 01 J>il\ Leakey ^^J ^UipI j* *i>J\ l5 Ip 

.australopiths oLljjJ1j^j*>U ^ij^Jl £- L»aJt ^ L. Lp^j j>fl 

OLj ajIj australopith cu^.jJlyL-jl *_*uj>t5 3JIo^j>- oL*IL« 4jJj OIj J j j' 

i hj>*>-\ olj^Vt 4pLu^> O' trs-v^ljJi /j-* J-l>- j^*-^ f' ^°J Ji*-*^ (t-^>- li 

t^jJt j-o-^ 9 jgkT 01 v^j f IjjVI ^^r <j-* oLplJb^lj .o!j;6U (jy^Ls^JI 
Jaj^Jf- b iJLfc^^LtUJJj tAJ^JiJ oTj^t^-Toi^- aIsI^-j ^La^^J ajV 
JjJl>- p y (•jAS ?\*\^L^\ xjal^J V ^Jj .^-^r p jj jjgfei ApJLwJl oJL>-l 

.iSj^r J^H 1*^^ ^"ji^ L«j^ l^^-^ -JuJJrl P jJl 01 ^Jj^j ^ 4 ■:■'" ^^ 
^L^rf ^Ujl cuJl^ jjIII JjIjVi OLj^VI eiM^I ^ aJljLl jlSIjJL ^ oJubj 

jJ-J 01S" Ul>- oj^^xJ L*5" early Homo Jj j' OLJ^fl 01 r*-^>\j}\ ^y* 



^l02^ 



facebook.com/ketabme 



* t. f. s. * * 

UL^l jl)Homoergaster J^UJI jL*J^t 4j| J^jJl UIp 4JI jLtll *yJl y> 
J^* dr 4 ^Jy^'j .(((African Homo erectus)) fjkj^l^ ^ ^rll OL*J^I 
(((TurkanaBoy)) L>tS*jj-> ^r^ p-*^. W^ ^y4) ^j^^' J^h ^j-*^ ^c*-^ 
J>^j ^yy» (jJ^* 'j^' La LjJj 4ji tLii* JL_^ ^y Turkana \l\5jy u^p ^ 
/^ <o j!4 ji v^^t IJia Ji. 01 . Ji^Vl Jl j juil ^ JiVi J^p t lili. ^L-f 

oj^i^-l j^ LJj^r W^ ^V* ^ ^' ^MJl ^>- j^LJl j^ t4JLJb£~l i 
cJj>t^Jl rtJa*^ '^*-^ l5^^' t^ L^j-^^>- t jL*J^I c-i^L-l v^ 4^ij ^yiJL! 
isljbnjt jl .olj-uJl j^ lJVI oljC^P xjaj Jl ^jjo (J JJl ^iJdl ^ lj^>»l Jui 
KNM-WT jti^L Li ^jy^it t Turkana Boy l^jjl ^^ ^5-«^ J^-rfJl 
A^p jjfc ^(^1x5^) IJla 3-prlj J&\) LlxT ^y L 5^jJl L-i^^il JJ^ .y 15000 
jl>dl jlS* cTurkanaBoy liLfjjj ^^ ol« Ujllp .^ij^kJlj^ 4JL&JL* aL~L> 
,v;Ji ^pgJ c-3LL> Jj-^ ^J& A**' I J ( «i^« <j-« fj^r 4Jl J-<^>o <ui Jbrj c£^l 

aL^JI SoSI^Jl oLll -k^j ijLa jl>-jJI jaI^II IJl* jlS" lili IJui cJ^* ^j 
,^>»l Jlx» (jl ^y Lj^aj 4j ^^iljj AJu^ij 4^^^- «_kii^ cJLf (Jlj tUj^p 

jLo^IaJ C-J^L^J t^-^oJl 4J^>^j «^a 4jc*i^ fiil i 4.Llttl ^ r ^\jJ\ aJj^j>- jl 
C^^>t^ ^1 AJIjJl l^-^Ij^JIj iP^-J (^^^J t(^* Jt-I ^L^» jl dJb^ (»AP 
^y (V^il Jjtji*>U Lj^Sj j»j^>til j^s^il *-• oLjLoj C^>r ^-Sj JaJt oJLjj 5 cl g : * <ullip 
&Lipl j^xJ t^l ijC^iJI Turkana Basin Uli" jjJ ^j^- J^ 4 ^s^ ^ 
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^P 1Jl>- aLU iiL»l 4jc^2j /^ ljb-lj U j»JuJ 2L±JL\ cli i SjJrcJtil dJLa Oj 
li^U- L«ip Jb- L5 ip cHomo ergaster J*l*Jl OLJ^JI 01 U u^J UiJi oJl*j 

^^u Uj tJ^V* jwai oJi^ J*>U- dL^SI bit dUi ,y* VJb Turkana Boy 
2LJI J^ JliUi* jJU LgJ OLS' ^Jl SLoJaiJI obJ^i Jb4 ^ L,.^J ia***o J^^ 

. jt-wwJ^I frUtil 4ibf ^ 
4^w«j>- J, J ^*jj' dr* Jj^ c vJ>^ f 'j* oti S^ps-Al jLJ^i t_3*>LJ cJlS" 
^-L cdJJi j-* ^^iJl ^ip t Turkana Boy ^^jj^" ^^ d^ • s-^Vi ^ f iJtff 

ObL** ji c4^LaJl /k^ 3 .^tjaill aL»-^ ^ f iJLSI ai^j JSjjL^ 0^ 4J J? jt j^Sjj 
L^Jl -Lp dL>JJ tw^j J^* . b_**b^ ^jiil Ijla <j\£ JLi3 tj^jj t^L J? 

<uJtj ^UJl aijjj <u^^>- ^bul Oli c2LLjy^| i j -jit^" ^" <S\ W^* ^j^^^*^^ ^5 
^ aIJLII aJIji^-VI oIjlJI ^ OjJ^ju ^iJl ^dJl di^ji ^^JLa ^>J A& 

.oJJljJl /%-^^-l ij^^- /r* jj^i^Jl j-A ^w^-J Ji 4lxAll ^>J tjv^U-l C^SjJl 
j\iJlj 0jX3 Ollj^l Lll>j: o Aa Turkana Boy UIS'jjj ^^--v^ Sjjjb-I J^a^j 

y^i , b.n.4 ^ll^ji 01 .dU % m ^3^3 olj^i ^i^V ar^Ait lJ^l-Vi 

lyUaJ iiyJl ^JjJl jLtlJlj coJLlp Q?^JLa Jju 1 Jb- Jl /^-^rt l5^1 c5^' 
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. JjVl ^1 JLiVl OULJ j^^r Jaiu 015" ^Si\ y^Jl iiliS' lJ y6 V &L^ ^ 

Si-uLU ^ OIS* jJJrl iJUbj „LyE jLp aW j%-^jJJ 01S - JLMiHj Turkana Boy 

,4jt^Vl oJUb JJlj^-1 *jS { ji\ <£\ jJt tjy'SLil aJc^ -^ 3yj 
u ^2jUai^i ^Jzju Turkana Boy LISjjj ^^^3 dikc t^-LL* j^p J>-£u 
. j^\J~\ cJ^l ^ Homo sapiens J^^Jl OLJ^I JLlp oJl4 U^p 4jaJb>*il 4^P?tJ1 
Lucy (^y -^ c£j-*-^ ^^ilJl VL> t J lili J^ l5 Ip co-Up c5jJUaJl ^^aiiJli 
JOU- ^ t Ji-Vl Jl J^Vl j* jji- J^ L.UJ 7T jUU Jl jjL-j aJI ^ 

jju LgJM>- j-4 ^1 <Jtyii ^J 4jj5^il oL>*liJtj • JrV^ *~* V^> ^ L^j-W 

^ J5^jJl IJ^J 4jL> (ji*Jl J^L>tJJ .La Ip^J OjOLvS 0l>t3 ^A t^S*jjJl 4JLj>- 

Ajj-iiJl obiJl j^ jl T^r^ll j-* jj^J .f*>txJl olj-^l ^J ^^SJ ^Ij^Jl olS"y- 

4JlL»l ^P Ljaji t_ib>J ^^^1 -^y J^* J? a-^P C^y^l Jti-^^ ^^ L5^J 

LSli'jjJ^^ws oL c5j^* JUj^VI tdUij^^^ jjb Lij . ^ jJl ^jdJl ^^jji-1 ^ 
ajV SU IpjJ iPj^o j^kJ jlS tJjtjVl jL-iVI ciM^I jl^p J^ tTurkanaBoy 
aAz-jj» Oli tc^La 01 J,l Sjy^i f '^ p ' ^H^ -^^ ^Lp ^i <jI ^v» (^^Jl (J-^ 

.4JL^> jLS' Jj>-\ Jl 4>- j-oJU j^Ijl* 0L*ol 2JL=»- ^ Jl t_j J i oJLf 4jj iJalJl 

^ c5^ <^^ ^ '^J-^J j^ J^-^ ^ ^^ ^UikiJli (,^3j\ c3ji 1^1 
^ jt^l Li^^^oro lgg> r tJ ^t <jI ^ ^J^ (.a^^j^ Turkana Boy ^jy 
u >> t ii tULc Sj^jT ^iiJi ^. cJlS" L^J taustralopith i-j^lj^-jl Jl 4^ 
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\jL**p** 880 Jlj>- <u^> IpIo (jy>^jj cijow? OlS* 1 J lili L^* ( JLp <pIo 
^^J ^So australopith Jl~jjS\jL*j$\ f' Lo *^^* l-a^w? ujllj U ^1 cLix^ 

j»La*>U LaU! JjL) ^-g-^TjJ . C-Jw\J~t jL^J^l p Lo f*- 3 ^*" JflU>* *I^ OW2J £jA jOl 

*^>t>*j AJa* jL^I ajJJj $L&^>-j j^ jtSI ^L-1 J^^ JjIj lil caustralopiths 
l>-j& ^g^* j-» ^jj^y^ J^-^4 AjIjl^ Jil a^oj^^Jt- Jl*Jl jgkU Oli ciijj . j>*S* 

JjSJ c4jl>- OjJ-« 1,6 J?S ^ J»! ^J*^ Turkana Boy \j\^jy ^^ 0} 

^•1 diiij . JJLi j^l ^J>- jl 3jl^ O^J-* 1,9 Jl -\aju c Homo ergaster J^l^Ji 
-Uj Homo ergaster J^Ul OLJ^l 01 ^j 4iV t^UiJl fl^l ^L) ^ ^ 

4jjIjV1 aSI^II j-* ^li iJLjb cJaJ-l *j-^j .olj^VI <pIw? olJb 01 Ju* (c^L^I 

0jjju2jlj Ijpt ./g * aSsI^i 0L*J^1 t^^Lvi *-« oJUJji-1 p I jjVI oi ^ij^ Vi 

L^jV c JSljVl OUJ^/t ^3%^1 i?UJ iliV LjIjj*-jC ^ Jjj^^il l^iil^. J^j 
^jUVI U^-^Jl /j-» I p-P ^J^ P^-^ lIJU^ j tl^r ^^^r Q n^: f 9^ ^L^-u 

J>iL>Jl OLJ^/I 4ic ^ JJl 0LJ e Vt t-i^l ^» Lwi^>- JbaJLl ^ yJl 01 r li^-V 
.4ju^U? j^ 4jikisi Ai^kj L*» L- 1 (-ijv 2 ^ j- 4 ^' ^^^ c/ ^ Homo ergaster 
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d&JL olS" Homo ergaster J^LJl oLJ^t jf J^i>Jl j^ ^^ cdUi ^j 

\^S OjJj>- ^ £Ju*a C^US jtSl Uj) ^ OjJU 1,5 Jtj>- Ji H. ergaster 
cjJUj L» ^Lp c0^i>t^ JjJLLJl oljJ>Vl yu\^> jlS" JLaJ .hy><J~\ otjJ>Vl ^ 

cJJjJl ^j cLgj (j*»lj V S^i H. ergaster J-*L*Jl jLJ^I ^^prj ^. O^ ■ ( ^ 2 ^ 
^ ^jJl /^ OjL>*jU Jh^J /r* 4,1?,, , »j oljJ>i r- lit ol j^Vl ^*jU^ 4-i J-s^Ij csAJl 

Jb^ ji^idlj Jj^» *>L°^ r ^ c£^ cj\j^\ ja JUJURI fr^Jl IJu& 
Jy^! cJL. Jl UJ) ((Acheulean handaxe (27) J^Vi ^UJl)) <*-o ajl^ 
\&j1*2la oLS" (o^» JjV cui-s^j ^~s>- L^jy ^ 0l>^ j-fcj cSt. Acheul 

otjj>Vl oJl& J±4 oIju coJujJtI ^jjhlt aJu* cu~^Ij LiL>-j .aLxJLij Iju jl 



yJl ^ o^l>" jl\ hj^\ hyJ^\ ol oVl ^I^l! JaA\ j^Vl y* Acheulean «Jj-^l (27) 
L-J u^P /^ j^T tj^rj W^i^ &U*Ji A^^r (V (J-i*-^ <-Ll^ ^jjjtj-! _/^*Jl J^->- J^jVl 

c_ — ^uli jLJ e V! L'Jj ^ Acheulean aJj-^-VI oij^V^ ^Lp j^ ^ U S^u -k? j j' J 
Oldowan jU-Jji L^r^JyxJ j^» 3y> JjV a^Ll^Js oijb OjJ^ Jl* .Homo erectus 
.Homo habilis y^Li! jLJ^I Jj^ ^p cu^« aj^, OjA^ 1,8 y*tJ Iju Ijbr <JSjlJI 
jjJ-4 jj« jiSl Jll^j t^j^S Ttjjl^i^ j-« ^^»11 S^^ V^JL, oOjLJI L^r^J j^5ol Jb aJu& oJLS'j 
Jjb Ij^j-aJ W^y^ \jj^ Cf-^ (*"* Acheulean ^Jj-5»V^ olj-£>U Jj-«Jijit^J,l jlS* cu^» aj^j 

<L~?- tLJy JU^i ^ Amiens jW* 1 ^i^ ^'j^ l5-^! OVI tSaint-Acheul Jj-^i jL^ ^j-» 

. 19 J^iJ^ j SLpLoaJl oJLfl JjV^ aJ^V^ ^*j JbJL^- r 
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handaxes ^j^ o-^ ^1 j** ^s-JLj .^LoJl ^'^0^5 aJ ^-L>*j *_gJl JLiiaJ 
*-ii c^>li cJlS* (<—il *>-! ^JLi^ll j^lj-^Jlj 2u jdl ^LSlskJl J j 1*1 1 cL^JLp j-jj) 

(J-^ _/^ l^ j'* ^^H '^^ l^^> oL p LksV! c^L*-» ^JwaJl j^ ajt VI 

. j^j ^ijji ii^L, c iy u 1- ji jjj^; c jsvi 

^^Jl ^ yj ji^ UJ olj^Vl j-* JbjJLi f jJl diJi aJLp Jju (^JlII L» Jil 
^ U £- y jl j^Juj handaxes ^jj^' Ol ?w?l^l ^ ?l^*JU^ c5-^ *yrj^ 

oxJl j^ jj^J .(iJbf olj^Vl oJL* Jic. I^jls^j jl *-jJlSL.L 015 - JjIjVi 

_^V« ijLjb .2L5 JL*Jl *_^jj^i AlaJ 2L**jl> 2Q?L^j IJLfc 4p*j (^Ju( L* 43 yc* 

1^15" JjIjVI Acheuleans j^Jj-^VI 01 loilii t J Ldl J**** ^^ tt_J4**> JJL^ 
.*-^i">L^I Ub^Lvi» jyl -w* t^LW.,^1 (w^j«-s^Ij LL>e_>- j^l olil a^ ajI j «jl^sj 
OLj^I j^ j ft L>- jl jl Liyl ^ jjj j^i^ jLJ^I eJ*>L.i 4jjlp ilyt J5" jlS* 
OjJ^ 2 j'j^- J^S U Sj^iJ ~&yy> ^jjLSj ^jI^ ^r^J -Homo ergaster J^L*Jl 
JU- ^b lib- <u5CS .iUl ^ _^Toi$L. ^1 j* jLJ)H eJ*>L,i jJb-l ^p ^ 

J^i jl Jj^IaJl J- 4 ^" ^/^"' ^i' (H- 3 ! J^ <-r~~ J> *2 l^ 'j^J LS^' °J^ ^P^. 
JjJ^tJ Ojp~y* oLJ-o-P c - ' . j c J lili ,Ur^ ls^ *lLt*J^ /r* ^'^ J?r * X'^* *> joL W^ 
U jl jj-i^ Java SjL>- ^ ^y jJLsVl ^J^' ^^ OLJ^/I eJ*>L-i jl tcjjIJI 
4JLp £jLi* diJi ^ ^JliVl r^jUl ol *-^j tcu^* 4-l^ jjJL» 1 ,6 jl 1 ,8 Vjl^ 
^(!? .. ^? , > cill L>-jJ^jjoVl /JLp o*}b*-^ ^ c5>*j l)1>-» SjW ol -/r^l^ /P^-°. 
LLL LUi cuiJu^l iJliA ajV cPaleoanthropology >cJLSJl jL^* e VI j>iL^I i^ljjb 
.jsLp^-IJI J^iSl oLlju*J ^ jjVl /CJLiJl OLJ^I eJ*>L.i 
.Acheulean handcuce)) cJj^y^ ^LJJb) ^ J-^W jj? hk^J J-^^d ^J^ /^^ 
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y6l^ aL^~ ((i^JiJ j£Lz>)) JjLLJ 

Cathy JMJ> J^ 'j** dil .Shty 

Nicholas &jj y^j^J Schick 

Stone (Jj*J-l jvz*Ji -1$** y Toth 

.Ag e Institute 



cJuaJrl JSLlJl 01 .oj^r ^ ~b»rj L- (^ W^ ^ (i' (^ £& h c £^ 
.Lu t*w—^Lidl aijS^j jloll Homo erectus c-^^dl 0LJ f Vl p-*L> ^^ c£JJl 

xX OL-J^l jjk; j* SaJL- ((ll^^)) Homo erectus ^^ull OLJ^t jic 01 
Jil JU^-1 j-fc Neanderthals ^JlJj-bLJlj australopiths olL; jJljL^j Vl Ov. 
IdU IpjJ lijfe Oj^j 01 IJbr j^oll j- 4 t^Lii-l ^j ,0j^Jl jJUt ^ 015* bT 
jt Homo ergaster J^L*^ OLJ^I Lc.j) 4i*>L^i Jj-^ j -bu L^l JS^£ ^ jjiaj 
JLliJl iJlgJ ^^^ olgJ^-l j-* JbJbJl JljJ [a tlJLft *^»j .iJLfc Ji («t-g-i-'O L* 
ijJs AS-ysA \^y^ J^ioJ Homo erectus c-^a^ll OLJ^i o^xi ^J^*x~Jj 
rt-^Jj j>J^ (jJ^Jl dHjl jt-f*i ^ ^Jj/^J W J W^y' ^ OLJ^i ^3*}L*I ja 
J5" ^ip ^yu-Lj wLl*J j-*j~ Homo ergasterJ^bJl OLJ^I -^Jl ^^Lp ^lixJi IA* 
. J 15*jJL« O j^o 01 OLJ^l jjiaj oLpl ^ ^>t-j 01 JjI^m <j^ 
cSj^i 4*5^ ^ Homo erectus v- ^ Aidl OLJ^I a^ljl Oli tdJJi £-*j 
ij^iil j-« 15" lij 4J V ttJbj \^j^\ J51 JuStJlj Lgl*>*j V 2JLJ^1 j^ki!i oy>^ ( JLp 
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^jVl (JLp l^JUj iji J^tl 4jjJ l)15* £- jjJl )JUb oli to^fU! ^jjljjl ip 
700t000j OjJ^ 1 ^ L' *j^* Ji ^j*j Uj ^jytll Javan ajjL^-I Homo erectus 

IJUfe v^ Lgjl JLp O^Lp L-iyJ _lll Cjv^rLkji-1 v^ <>Jj>-lj 3j£p ^>o tLj^ij 41** 
j^ <^jJ 7HJ^ iJLto L)f ^ ^^J UjJ *C~^2-« 4JLu- 40^000 Ji ijju c^j-Ji 

Jt—^J^ Ji °y Jj^ Homo sapiens JiUJl jLJ^l aJ J^>j c^JJl ^jjUI 

cHomo erectus t-^aidl oLJ^fl ^1 c^>-VI J,L~^I L-ii~U ( Jlfi\ *Li>-YI 

*ijil ^ £UU <jyrJ-t ^h^h 'Ov^ (>* «Jahili ^il^^i ^jaju 
tjLJ^l L-i*>Lol *ll^ ^ LgJl ^w?lj]l ^ c5^'j Riwat ^jij ^j (jL^S'LJl 

Cf~Jj* r^-3 3 J^^ y^^ «JH aSI^JI tDmanisi ^^JLo <*f J^ l^ ^W^*-^' 
^JL>- ,Jlj ajIj J^^ 4j^jjL>cii cjLjJI oAa .L^rj^pr <jjj-g-^>- ^ Caspian 
o^^jfc ( JLp Ijjt. iJUbU- J^- iiiuy o^JU 1,8 Jlj>- J^ L» Ji oVI Lp*jjlj 

i *->-Lj>- u ~-«^ OVI OwL*L>! wLaJ .Liyt <TJ^ J^J^' jLJ^I l3*>LJ 
i J^-^j Jj Sij-jlA^ c— *J L*^>- Ijji v-O*^ l>*J «Dmanisi ^^JLo aSj-« 

iJLfc ^^J tdili ^j . V^>" U^j^ l^ ^y' u^ ^ L5^ ^j^ OLJ^I 
jujLx5l jlSi^jj iL^y' fj ^ r iLcJI oJla J5J j?-y\ ^^ J^^ 1 ^^ ^- 5i 
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*SyL( 2LL13 J)Iip jil?t ^ JUl *-^U-l J^l*Jl ^ cJli" 2L^^il! 2LJL-JI jl ^ jS! 
Jj>t-o- ^y» L>t^lj jlff UiT c^jSo .4jLt»lj Homo ergaster J-*L*^ l)L*J^[I Jjlp 
Lj jj^j ji\ JjVi ojU^/l chandaxe ^3^ V* j^' ^ c^Sl ^Jt ^ ^^iLi 
Homo J- 4 ^ jLvJ^t jj$> £j* *bjb ij^i Jju (w^w^>si oL> i c^^laJI ^^^tiLS 
^S*lj .4j(i Jj>o ol^Jl j^ ^L^ 5 aj^ Jju Jj cOlJj>- Vl r j*»-* /J^ ergaster 
5JiJj cJlS" Dmanisi (^ujLo ^ cJ^p ^1 1±j>J~\ olj^VI DI CLtUi ^ 
.Homo habilis yblll OL-J^L llaJ^il oijJ>Vl ^ ij^LJ jtsl cu-Jj tlJbr 
(I ^1 ^UidJ c5>Vi ^Ji^ Ll&ul jk ^JlT h^J-\ cj\ 3 sH\ 5l ^J etil 

uL*Lt>- ^l!l ^Jfc 2Lpj££ oJU Jj>- <Li£> OjL^a 4jI (SNj i 4ji rtX^*J U' *w^>^ cia-i^- 

*->*>• ^ o-sLjJt jl : Jjij ^*"l Hj^*' ^^ ^^"j .USvjf LLyl j^ jUuijVI 
ttiJJi ^» i(Sj^-\ Ija .(Jjii\ cJ^-S» ^Jl ^ fUJl frl^JUL) 2bj»t^all ^ l«jJl 
Lgjt^oj>- ^JU jj! tDmanisi L5 *-^l-' j^^\ i ]^ /r* 4-« *p^ ^^W * >^-*jI °^ 
IJj&j .Li>s^ Ij^iio- 780 J,i 600 <ju U Lg-oj>t^ r j\jk ^ ^j^ <>jy*-^ **-o> 
<udu LUJl AjLgJl ^ <uxJ cTurkana Boy ^L5jj^ ^^-^ £_ ^° r»^^* u"* Ji^ J^ 

eJ^L-V ^— U^ v^ 1 gr* J-^ 1 V^ 1 j' j^V' ***^l ^ (I ISI 
jJL. Vc-^JI y> LJ tLjJ IjjJj ^1 SjLiJI Jbu L» *J^>cJIj JSIjVl jL-S^I 
CjLjI^JI cuis^j JLaJ .oJUJUi-l SLJLjjill t fyi J> jli" 4jT Ju V Vr-^' ^^" 

L^JL jjij jls U5" Siy^j t((4JLSixi oVb) LgjL j^J J^-^-j ^baJ-t oLj^I 

I±?xj 4jc^( j c^liL^ L5 ^j j J^ . Oj^s„ il*Jl tl>Jl ^^t ^ ^tn ±JLla oli" 
l)jJi^xj -jj^AjI (J^JLajliII J-lp ^y^L^ JS^JLj i*Lj>i^p '^^J ■V^'l [1-jjU^LiJ /-p 
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uj>-lJl Jb4 c^^j Ail .jjJl ^jJj hunter-gatherers (28) £-*i-lj 0^1 J^ 

Afar jUp <LJ /^ V^j J' ^ *Jj^ <uJu_fc:> tLjj-Jl ^ desertic badlands 

°jL^~' l^ ^* ^5 IjjL^i ^ fi\?'* J,t Paleoanthropologists ^C^ULSl OLJ^H 
c5^>-l *>L* 25 IjjUv Ij c4pU> owai oJd e/^b^it J^LJj 2L>3 *UJ^ JL*"}Ul 

^ip djwLiSt cJul>uJl ^^ip 3il kl l ojwLiSl jj . hunter~gatherers £-*>^j -^^^Jl 
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Turkana))Ulf J y u ^ ur oJ^IJ^^ .^JJliHomo uLjpUjLL>J 

Homo J*l*Jl uLjyi^jJ Jl L*j^* ^^JJiJjJlj cZl** UjJ~* 1,6 Jj Jyv <jdll ((Boy 

/5C^ c^jJjLI *~*Jr\ jU»/ ZJjJl c~>^ <d 015* l-jLzJI jjJJl Lu ui ^ pjZjJb .ergaster 



jjil^i ^Ik^J t-^'j jlS^i ^ jj-Vs: ^ r <jP^ o^^ dr* ^pj-^ j« ^yy> hunter-gatherer (28) 
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. JsjL>^ c, Lo ^JL>JI fL»l e^JtJl Jz*j fbyf^Jjjjb <L$j>-jj ((JlJ-f LJ-Uj Js^>jZ4 

Dmanisi ( j~~JL»j>xJj** L y> c<i^> UjJ~* 1,8 j^*j OLjyi <-JyL*i J^~l &>*-o^>- Oy^Ji J,J 
lJ%J ^ J j V/ LdJjj L 'j j "jJ Dmanisi ^J dLjyi lJ%J o\ . L>-jj*r Zj^^r ^J 
(i^J>L» JLo^zi^ 780-600) Zo^oJ-i jUu^ IjJif ^i jJUj .LLyfg-jL^ OLjyt 

Sjj+aJI Jj*>- t hj>J~\ Cj\jj\ f \ j~* ZJlJb jtftyl fjdl yj^jjJ^^j c*-~J-!jUl^j 

David JJJLSjjjJ JJb ^y> JiL $(jL~Jl) Jeffrey Schwarts Jijj^ cfyh^ - 

. (jy^Jl) Lordkipanidze 

c- Igtf T^lj c(australopith c^^ij^jV V^O ^A* 4j-*-*->- ^ W early Homo 
1p lf*Ai j^iJl SiLJJ jlJiL» SiyJ, ajjjj-v^ cJlS* ^1 jJL^Ji ( JLp LjjIjJJL 

A-JL*il <J^J^J AjL£xJ| AjUJI ^i <w^^ 'j>^ f" 4 tOLLaJl U*\y^j hj^Ji]\ 
A-wo^A-l A-jJi l^J C^>*-~i ^l)i AkiJi ^ AjI wLSAlJL) ~-$l\ j* j .L>-LaJ| jJS^I 
cTurkanaBoy Ij^jjj L < r ^ 4i>jJ-l 2b*jj£iJl 2LdJ jL>Jl ICJtSJl JlSLiVl oJLgJ 
J) Uji Jj Cj^i^U! ajlj Jbu L. Jl Jaii dWji JJljVl uLwJ^I l3*>U iJ^ jl 

JbJL^l^^Jrl^dj^jL t((^i5cll^ U^VL))LJyoUOL^Sfl l t JLp! ^ dUi *-Jj 
ut jJuj .aJ A>-lii! o^jjJri aIlJI oUliL«Vi J^ cJ-^>^-oj 2jik^ jS'Ui ^ 
Homo erectus ^-ya^il OL-JVi jj^ a^ W' ^7^ ^J -^ ^^. ^-^- ^ '-*-* 
AJLj cu^^i l Hjjji O t /^ (^^^. tUaji L^jjji ^ jJL*j U ^^Ip oJb»- Jij .iJLa 
r j .(t-^VI J^j-^I ^ajJi) Pleistocene ^^ji^JJt j^jJI ^LjI ojL^i jlSl 
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J> djjxlt Jl& jiji\i *-g~^l Jj^Jl dL^Lj Ijik^ut jjJJI LLyt r^ jj^L^it 
Jl Ij*jU ji-iJt ^-^J' ^rf '^L^ 9 ^j^ subtropical zone *J\ju»\ <L.JLJl SJikiil 
^■Lu lij^bj oj^JT SJL>- J~>*>L* ly^U^ L» jlp^ ^j^Jt jLo-^Jlj JloJJi 
*j*j j£\ jLJ^I t_3%J j*il>-f ji ^y* f*jU tdJLIi v-^°* ^-jj • Vj-* j^ 
iiliA ^^J t jlijiJl ^ L5 : ^j olji^Vt L^-l ^J ^-^J ^ ^j^ 9 2 JJ L» J| 
800,000 Jlj^ JJ oyJl jf J^l bjjf J jl^y\ ^j%J >1>-V J>-* 
JIj^j^Jit^liJUsJLliJt j^p^jy^l jlfyij^ JJLlJt illjjbj cL^cuJa-*^ 

IS'jjjUI J^AJ ^ Gran Dolina UJj^ 0!^ *-^ ^y^ ^j- 9 ^ti* 
OLJ^fl J$*%J)j ^UajJl bUaJi» u i*j ^Ji cUL^I JL_£ Atapuerca Hills 
^yJl JI c4-J ^Sj tloLc Sj^f oJlT ^ij c^ 780t000 Ji *yt JJIjVl 
t(((pioneer man JjSfl J^r^t») Homo antecessor cJsJLJl jLJ^I JbJlJLt 
man of LjIjjjj» J^j») Homo mauritanicus Jbjj^il 0L*J^I ji ^ *-£-Jl> 
^^ Cf t^J^ <M L?*^ ^^ ji* 1 ^ * ' D ^J J-^il L**-*' ^j^v -tf (((mauritania 
i OjJuil ^j3l .oL^^I ^jJb^j Liyl JL^ ^ Jbrj Lc.j c^AJl *-^VI 
J53 LiL* jjSC. Ji jLJ>U JbJL^-l lJlLJI iJLfc 5i Gran Dolina bJj^ jl^>- 
^1 tliPjJ Jl c^Sjj c^JJl ^^iUj tJLp- ^ Neanderthals ^JUjJJLJl ^ 
*UlpI Jlc LLSJl oJj* 5l ^rjVl J^ j^J .t£>-f ^ ^ t JiUJt oLJ^I 

UjIxj| c j^-t V oli Io^j iJbjb ^j^SvJ caJLJsI oJu& ^p j^iil j^ jj- jj^Jx>Jj 
^1 bU^ I^IS - Lc #J j^Jl ^ Gran Dolina UJj^ Ol^r ^ OLJ^l ^-i^V 
y^ii] j^Vt jLJ f VI ^J^L,I j^li idtiJS jS$\ Jli - lilj .Sj^sJI fyJi\ 
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OUT OF AFRICA 



-1.8-1.6 MiMon Tfears Ago * - 580 QMYmn ±vp 

• -4.0 M iUton Y«ars Ago - * 70,000-40,0* M J V. . i s ^go 



'JWOm 



'ya AiJSojS Jju Oy>*-b Jji C*JJL>- i/ CC*>lj>t±pl oJjb pjb! AJSJ^jLl oJdb (jyJ .CjL>-j~* iUp 

1,8 j^h iDmanisi l$ ^JL»j) jl^jJJi J,l oJ>Ll\ f Uiy/ cjULj o J*- 1 i4j^ dj*L» 2 JJ 
^yj (41^ OjA* 1,6 JJ iRiwatsJ^fjjj ^J 4jy^>- cjIjj!) L*l Js^ljijyc- i(<i+* OjA* 
4jjti"yi zJjyl jSjJj .aju* OjA* Iy6—ly8 JJ L* -^j^v ^j^rjuy^^h^j^ clJA^^^ 

<^> 800y000-900,000 Jlj^ JJ LJLktj J Ceprano y^j^j LJL~I J Atapuerca 

&j^j CJjdjji JJti i L>j£> &^ 600, 000 JJ 44l/^ ^J Homo heidelbergensis f-juJ^L* 
LdJ (jJJi Homo sapiens JJhfl uL~jy! cijy^ij .^1 J!/ UsjI J^s^J.1 ^j L>jjjl \JJ 
<^ 150) 000 j 200) 000 J?, L> ^j ^J ^>hj^^ **>• Ul j~* J~*dJ Jt & Usf LLjf^ 
L<bd;>- hj^j c^LSjL^ -j? jr^U kdj£^ 80^000 A^ A jAl fJbt Iju JULI . LjJbiS-Js** 
ti.jjjLJl J%^l jjuj iLJtj^iJj lij& <4ij ajUJl dttJ jjLe Zi^ 50)000 Jij^ JJj 
90)000 Jfj^ JJ ((JJ^J dlj^yi J* JJj *}J Ojj) J^jdl J^ V/ j>J\ Jj^J 
J^lSJi fjjJi ^f aj^fyl ZkiJl aJUt Jjj>j .iu* 40,000 Jlj^ JJ bjjji 'j^^ <<^> 
ijA . . . LLji fgjbt-)) dan Tattersall Jj^jJU Ok! J* <^Aj> . J^JjLl (Jj^Ji ^jU 
. 1997 iOut ofAfrica Again... and Again.» Scientific American)) . ((i>j~* ~1*j 
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c^j^S JtS Gran Dolina bJj- 5 ^j^ ij oL*J^I ei^L-l ^Uap cJLT JiJ 
OLJ^I JOL.1 ^ Uap 5f cdiii ^ XVIj .cJ5lj o^i ^ cJLS* ^1 ^JLl; 

dijaili C-«JL>tI^I lJL>- 4jjt oij:>L> c5^>-l *la3 oL*>lp [*£■ oLjOjJIj 

JL5 cJlS* 4jjcJlj aJIj-J-I ^UijJi j I ^w^ljJl -^«j • y**^ «Model» 9 yl\ *ja 

LgJl *-« <.hj&J\ ?y>A}\ { JS\ 2LJa5 jli ^JlJJJ cia^s^JLj SJLjlaJi ^.^i-j cJtjP 

xij-4 i *}Li3 *Jil Lc.j p Lo ^Ji^S ^j>-j 01 . Lg-pL^ j^ti^J cj-b>i! ZlAi 
iy>: J* oL*JVt l3*>L*J syrj ^J* -^>r J*k j-* c^^i tj Ceprano y\j>r^ 
(JUaj^l r-ij^ojJl jt j-a *-£jJL> t*U^iJ C^ijJt ^ Wy^" ^Jjj' S^J-^ ^ >>"' 

f. ? ? £ * 

yt jSA aj^jj iJLaj : Atapuerca ITjj-uIjI f- jj ^p Lilx3£ Ujj ^.JlpVI Jl& JL: 
cjLjL>-«^! l)jJL*i~u* JssLLjj jji^-c-jj IjjIS" oj^iJl oJla ^ oL*J^I l3*>L»I 01 

ji C. LkjVi frlkpl t_J!>^ tl)l /t-jll J-a 4 Ljijil 7T jb>- 0>>tA jP jKl3 LaJlLP 

.iUl! Ji^Vl oVL>Jl ciLii^V L- ai^kj Iju>p cJL-jl JtS c/>ui-i ilL" 

U^J^ l?^ OLJ^AJ Jali -^J <~ii^ -^^pr J 0\ (^?U-I C-SjJi ,i LjJLp LojjJ 
Jt*%J)l 4^Jb ^ytJ* y> L- ^^ dUi ^ S/^bj . ySU 2uuJaJ| aJL^I yh 
.L) ^jLo yJ. l^^Lp j^ LtJ^ i]Ljfc l)I f^^'rj^^ (J^p b^>o 4jV C^>y>s> OLwJ^I 

. xkiu J^Liu UgjLjj ^Ldl ja i^ JiVl L5 ip ^La JIS' 4j| ^j^ Ji Ll^o: 
hunting^gathering ^-<^'j wL-^Jl SL>- ^jJL^I jlS' ca^^%« j^j' ^^^1 
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o~^ aJiii ^.u aJL^ 01 tA^Ulj) ^y Ji* ^jJ ^ijVi ^ j^Jl v-^j 

OwbwAji-1 cULjlJI , JLp Jj ■ k? l; t ^JJi «) A>tULa oJUJL>- . Js jl J JbJL>- oL>- ^_*> aJL»l 

.*_^yl! Olx~Jl jllp L»laj.i iJljLA OjSL^(iL)Ji Ali Jl AiL^l Liyf U-b 
Oli' lil ^^^j <Ol>— Jl a^4 ^-iij>- jllp U*? j ./?■>■ Lkj>JL Lil tJufc OjSL^j 

j5yLL**j ^j\i AJLjJl ^ J^JL» jl L» JjjcC. iaJii r jli-l J, I jj^C^J jl>^Jl 
.LgJUl^o ojlill J*>ll>-V 'Lj>rj5jJr\ ^JjJ±l\ lL~^ /^ IJL^ *Lj±? oJL.^*Vl 

^J*>Loi Ji*~i jL^LJl ^>yi 4.f : l?.; iJLp J*>U- j-» ajI Loj>J.t ^ Oli' Ii5\j*>j 
oIjlJi j-4 oj^ frbjl ojl>- 4^Jl!i jLSjjVI Iju* J^> j I tdUi -^ j^ilj . jjl>cu 

^ 4lL>J.I oL*-^Jl (^5^ ^'j 'W^j^ ^j^S 01 (jS-cOli' caJLaiJI oLilyJ^-lj 
JJ^ *JLla tSJLiU ^J .«rU jUjc^L LjjLjijI jj» jlSl JJLaJL OL^Vl c_J-pI 
j^^dJt OlSLJi^^^Vi Ji'^lp tL~J atjjJ-I olijV^ L5 ^ ajT JU- 

iJllA q>j i AjI 0^Xi *^a |JL^ jil^J Ojj-^iJI oJu& 01 Ali^*>tllj ^JwbLl •_* 

J^LjJI 01—5^1 jy& ^^ -LAyl frj^" oL^J^l ojJLJ JL^-j jLliSl iali 
Oli tj-ii* <^-i^>- OL^Jl ^JlL* jt-w-Jr- r-L4 Jjl ^^>- (jaJl Homo ergaster 
^ .Ijl^SsJj 'j'v* ^^^ ^ ^ cUjJlI ajL^JI ^j IJl& L^.,.,j ^aJ yLJl d^- 
o^p Liyl j-» o»^U 01—5^1 ^J*>Lol j* Aiii^-j oJujl>- IpIjjI 01 ?t^?iyi 
li.j J-^Vl SjLSlI t-j\± cj/jk; jA\ SJbJbLi JliLiVl Oli t^iljJl ^j .ol^ 

^ ^|Jb>J f l*Jl ^iJl ^ ^ J^ AJI cjjLli ^ ^j .M L^JI C^orj 
jl handaxes ^j^ jy$> J^ ^ ^j-^ ^j^ ^j^ ^>>^' c^lj^Vl oLu? 
Ju£>jlaj aJLJ-I ^yt^lj Ijjli' Oj^iJl JJUj i 0L-j^I ^JM^I 01 jJLj cUJLrj L 
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^iil) 7- Uli jli' laJULP L ^ tLg-^iJ ^jVl 4ikl^ ^ jl^J^Vt ^ip Jdj^lS 
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^^ SjLiJl dU" ^ Li^V hominid OL*J]tfl JOL-i j^LJ J^ JJjJi Oli 

*-«- oli S j 15 ^Jzki oA^I Ji paleoanthropologists ^Aill OL^i^fl j^b-l 
OJi c^iULl L^ojblj Lj-oj>>tj L jJjtiJ U jlJlic, «jjLJLj j^L*!» c-jL^Vj cAjli 

«l^i liiy^jJ *aJ ^sWill OlSCll JijJ U SjLiJi diL" Oli 4diii ^ ^^i J^ 

1250 (*->^>s ^l*jJ ^^oJ-l o Jjb *^J . 1976 f Ip ^ js^' Bodo j^ ^5j^ ^ 
cHomo ergaster J-*LJl OLJ^J <S}*i *,** c£' j-* -k^J-* j^> ^^ 7^ t3*-* 
4-r^ij cHomo erectus ^-^tlII 0L~jVI -Up *^>dj ^<JijJi ^L-JaJl -Up LLc 
01 ^^Ip ULL» <— $y^ c^AJl j Homo heidelbergensis £- jJOjIa OLJl «UL-Sy <j 

j^ Homo heidelbergensis £- j>JwbU OLJl ^Jw^jj 1908 f Ip ^ l£>t Ail 

<j^ Vjilij ^^^ 0r* ^y^ ^ ^J <.Ju*X* JxJo 1?jjL£ ^ii— dii J*^->- 
f ly Vl ^Ip Lg^^l jitl ^jJl oall ^ \j^j ^^J tiJliSfl Mauer jjj^ h J 

.-bu UJ 4.J-1 
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JUjJJLJl dl^y\ Jaii) -dJ aJp p> ^ isH SUUf dliJl tJLA jSC jl 
5j:aS ajj^j a-j»- £l jj » j Homo erectus v^ ^ aidl oLJ^I j Homo Neanderthals 

Mauer jjj^ dii dil^. .oJUJl>- a^>- P- Ijji J,l v^>^' ro^*^ ^ l^—J ^j 
^ r-j*0jj L^j^p (iiiil J-***-* JJ jjj {£jS\ frjJrl) L>ap M*i 4_jJl l£j-^ 

fi.Vi ^ ^Ji-^V^ J! J^Vt ^ iSl—Ji ^l^. j c>r J^-So j^^ (^ 

oJU .i L»\J t-^^p Mauer jji^ T^j-^ oL) AJb-*}U! oliLt^VI o^j-kl 

dii! Oy^ J-^tS' a^aj f UJI ^jJl JUJ.I ^ ^ tLj^E f Lp 400000 ^ 
oJLp Lii Arago y^j\ £$y f AL i -C 4 -:^ L» j» (>Lp 500000) Mauer jjjL» 

t t f t £ 4 j, 

m fep «-4 tL> Jij *>Ulj ^^"J L*2jI (*-V5 Jj t La (K^J^ /r* ^J^"J ^~-^ ^^P^ 9 

JSLlj L^Lp Jaibi (J^J r^rLcor <y* 3^** LLilVj j^ljl <^L>*S LS^Ju 
Liajl lilj kli Bodo J-^jJ. ^T^J-^ ^j-^-ii V .iL*^ Jj>- Ailr£ A*'j^ <j-* Al>- 
Saldanha I^SIaJUj Kabwe iSy!^ tOU^Jl ^y Petralona Lj^Ijv. Cr* p-^rL*^ 
ajT cJl^^H j^ .(jwaJl ^ Jinniushan OL^j^^rj Dali j,bj t Oj^i-I LLyl ^ 
ojLaU L>jLj 2yu Lgjl J j-Ltil *w« (VO t^JJb \±- jyA jt-^rLoJ-1 ^Uj /r* o^b»-lj Vj 

. ^^» (*Lp 200000 Jj 500000 ju U 
L^ ( -ip ,4P^1( j;iL>-V^ o^ Oy. LgjJa>-*>U -JLij <-^j'^ ^^ ^tP ^^ 
4^>t^>- LoJ-o tA^2jL>cJL« L^iSJj ojj*3 a^ajI a>u3 oli Bodo j-^v. a^>«-o->- t JLil 
jSlj >w?l V^i A^is oli tZambia W^'^ ^ ! cJyJ jiS\ tKabwe iSy^ 



^120^ 



facebook.com/ketabme 



^J-jJi ^>"^ Jj>^ 01 lA^- M "^ "^ di ^^^ ^^J -4 lT^ <— ^^ 
^■j-i ^ j^ 9 jH i]Ljb J>^ <Pj^J>til Cr°^J '^^ c-ii^" J^-^ . 3JiiljI* 

JLo^r)) ^ J,Iaj il ^(^^wjJI Jy 4jt^yll diij) ^-Jrt S-'j*^ l/ 5 ^ J^°*J 
*Ip J^-io <j>Jj -(*j>r^ ^r-H -^M^ ^'j^ /^ -^ ((brain freeze ^^ 

Homo £jJL>JbU OLJt Jl ^kJl L- Jb- J) ^^ikil ^ AJli tJiVl JLp 
c^^iyl J-s^i j^ t^Ji-VI L5 i^ tj>^ J>-^ 7^>-L ^>- f- yS" heidelbergensis 
.(Mj IjjjjI j LJj^l) (C^l jiUl ^Jl ^^ ^ jLi^Vt a^Ij IJLp l£^j 
^J-b kjJlj ^J <oi _Pj t L^j j^^J-l j^ ^ La^ 9 \y s i\ oJla (jjJ 015" 
tfl/>U jjLj j>^* ^r^t .d^J-l OLwJ^I 9 La^ *->^- -k^ju:, OjLSj t^JiJl 

iliJl .o^JULl 0L4L J^>U ^ J& ^Vl ^kJl U4>j cj^p JS* y^ 

/»Lat JjL^^U Ij-jf ^L>tJ! j$7~ LgJli t(j^ 4^^-o^>- ^ JjfcLU La Juiail Lc.j) 
iLJl ^jJr! Jali C— J ^oj^<J-t oJLpIS oV ^U IJlaj .P- LajJl oJLpIS j^ 

4^3 ^J^-^ (^JLJl Ol>il C ^yj^ jLgji-t OlL^ L^2jI L^>J (.9 LajJl ^i>t5 ^ 

Homo JiLJi jLJ^l L^kc ^Jl ^ud] fciill ^La^l jSl 2uiJl OjSj Uj 
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o^ii> (JuS" J^L^ J>Jtu j^g-iS jt Lbjl lilj tiJ-l olSji><-Ll ju sapiens 

_ip DjJliJl oJj>-j ISI ^>- *jV .oJL>dII ( JU- jjj^li Li%»l r^^ ^h^j 
L^JL>tL^Jj U-*>^ ^°-^ ^*^ Oli t4JtUl ^p JJLw*w« J^-^-j f*)Oot ol j-s^) JlJ J 
oIjIjiaVI 01 .Vi^Jl xJjj m ^^Ip ojJiiJl ^ Ji^w* JS^io jj^> 01 Lgj^o:. V 
tLSjJU- Js j]yl \j^S rt-^Mflj «J I otj-^Vl -^^J Lgj L-^P*>bi ^Jl 4^L^Vl 
jLU ^ jJ^Vl <i L^JLjl*J ^ otjlji*Vl oJLfc ^^j -Vj^' JW^ JLLP 

jl to^sjJ-l (}ji oljyJl jy^Jl jlSJ.1 tj»j*JLJb £tu>Jj 0*}Li2jJi 4Ja-^ljj 

tjLM ^ L)Lp d^jJ-I fi^yl tC^iJ! (JJJ -i-bM JlJljltj) 2jji}\ Jllp 
j^U. V tdJJi tf> /*->-LJl >saaJI fj^yi (i .4j^i~~ « S.oj^oJr-l SapIS Oj^Jj 

/r 4 7^1 f J^ *^¥ 4J*^l?- *w4 -Jj *>\j ol? LajJ^J rtll) l£ c JjL**}U S J^cJ^M P? : g "j 

fjJL; ^i!l ^jjW^' Vj-^ tjijL^' ^lii* jJ* tJLfc tLJj^r JiVl l5 Ip .olj-^VI 
oJiVjJl (Jj-bLi jjljll jl o^^iJl jjJLajT. .^J ,2LL^tj Lj-i ojij o^ J5 - ^ Lgj 
4-c^^J^i oApIS ia^ jl jJLjj c JJUJlI (^jjj^aJ) olj-^Vl jLs=r *^jj j&J\ JLiP 
4jjj^iajt ol j-*^ VI JU J ( J- P fjj-^' jW^"' *j^ _1p La JL?- ^1 <3 jj *-• J^V* 
^L>jVt JJ:> ^j-> ^j . Uajt dJJi ^ Ijj^ 4>^l ^s^ii l)I ^y» j^PjJl ^^Ip ^*>^JJ 
o^jj>- j-a CUjO SjJLaJt oJLfc * 1?1T4 jl jXj cBodo j^¥. 2L<^>=-o->* i^Lpli ^ JJfcLLlt 
jLs£A.\ j& <>-^t ^ tdJJi ^j .^Lp uJJi 600 ^ 9 jJjuLa OLJl Jup lJu>- 

JL>- jj V j t f' j>JjbL& OLJl J-LP bjj>r j- 4 OLS' LalSol c5^Jl ^Jj-^aJi jLgJ^t 
.li- 0j-<J5o I^JlS'hominids ^ r y> OLJ^fl J$*%J\ jf ^Ij^V ^l JJ^ 
c^L ^jJojU OLJj jj^fe ij^jk (i c J^'j^' oL-^^l lJ%J)1 v^ ^ 
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jjyll j^ ^^Jl Ju> cMode 1 JjVl Ja-<Jl ja 4jjOj otpy^ JU- USIp 
i]L* ^^J tdUi ^j .L$J (Vj^i c/JJ*) Mode 2 jLii Ja*Jl j^ olj^V 

.Uli? j LJy ^ ^^ <>* Sjjb^j c_JLpVI 
c-jJj>-j t£^j cLJ^s s^^^r (i Arago j^j' <~ ifS* jj* a5^I oi-* J^-l 
jLj^ /UjLJI jJjiJl Jajj j^ ^-^ Lg^'j c f J^-^^ oLJV <PjJ^> j^l^ V 

/ol*j^i u^^l-i j^^ ^^j l ^J {j <4jr j ^ r^-^ <*"* f ^^^ 

4jjJj oIpjJu^j ojj-*^5\-4 2LJIj*>- ^uijtj 4±2l^£ hominid oLyJVL ^g^JuJi 
^Lp 4J ^4 Ul>w4 Oli* *iljJl ^ ^tijil (JL* 01 j^j <• JjVi -koJl j^» *L>- 
t4-wa jj oLL?LLl> Oj^^i IjJlij lSjjs Ji^j hominid OLJ^I oi*>L*;l Ji^fl 
JOL*V V^J 1 *W^ ^ ^^ L* '^^ f-* j .vuUljJ-l ~jS dUi <y U 
Terra UUTljJ *$y* J J>s„ L. J^ail 4Jlp JV-^Vt £&: d^j? OLJ^I 
^S^ii ll* .UJyL! L5 k^jii1 Jj^LJI J^. jpljt /^ %\i t3j&l\ Ji cAmata 
Jic 4jl Jiisyj 44-L^ 350000 J'j^ _/*** j^j' £^J-* Cr* J^ J^°- ^^°^ J*' 
olj^Vl *XgJLj .,-o^j^ Ji^du c^JLi^-t jvajJl J^W*^ ^-L*-^ 01^ UJ^L^ L°-i£ 
oLJ^I lJM^I oll»UJ ^ hzl*J\ cjl<S\p\j oUIjJ-l ^Lkpj Aj^>J-i 
dlU .^^U 4iT J^ ^ U ^j J^ JJV^ U^j iJL* ^ijll ^j tJJIjVl 
^ Bilzingsleben Ja-JjajjjIj xij-« ^ ^JJUll ( ^aJUaiU ^JU- j! ;Jj^jJl 
.0*>l^^Jl ^ JjVi V^^ 1 e^ 1 J^ <4JL^ 350000 Ji o^o^ ^j*i (5^1 W^ 
J-sIait pLj blpL Terra Amata UL.I ijy xij^ ^ 1^ ^j JJl jLJVI ^Uip ^li 
^J <Pjjj-* J5s-Jl)1 4jj^k-u dj\jL>^% -y* <jdy* t- ^5o LgJLp JaiL>til f^r^il 
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cLoJU i jJ2J _^P ^JLci- 4jl j-^ J>jl>0 ^tV^ **i-* 4 A W*J p j-^j^a jl Lo.5" . ^JJL*Jl 

JJjlT t^Sjy 1 ojU^^j cjUIj^ f^^j -^j (^^ iSy^H tj-ojJt JJLS t j^ 1 
. Lfr^c./?:7j j» 4>JJl jgWT jLJl C-Jl5 il t Jij^a -^j^rj ,JLp 
bC 2lbl *J Ujl^j ^ jJi i^\ i jUl ^ IjAi^I J^ JjVl *bVt 0^ ^ lift 

lJ^L»! j»lJj>ti^l oVL>- j-« r j j c3^V lt 4 p-^' l5^ ~~ "^ *^j^ °^ Jfc ^ 

.^Lp 790000 Jlj>- J^ 2uli^l ^ «L^l* 3JL^ J^U- C-J.U J^j f Jl>*i~J 
jiSl Terra Amata UUIjJ ^Sj^ ^ LjJp jip ^1 4j^J-I ol pVi dUJ 01 

oJj>rj o3 Acheulean aJj^VI olj-sVl j! u^j cf UuOU jO j^J ^ 

y, f f. f, 

LS . L^t (jj& J, J Lg aj^I? oJ^-j jjISJLj c La Lpjj 3^>-Lu Ljjjl J,) Lg Sj^l? 

t(_5jj-^aj J-^li ia^ j-Aj tMovius Line jjV ^j^y* j^ J/Jl J| Lg-Sj^U 
^jlijU ^wL>- ^ Hallam Movius ^j^y ^">UU jlf^l i U JJ j^ Vjl Ja^y 
c~>J±>rj LiL>- ^j^Jj .ojLajI i-jij ^j£- L^i s^j-^ (^*^j l3j^ J «/? flj j ^Harvard 
cC^lj^Vi <pj-<^?rtl ^Lul oj^ cu>^w^l Ljjj » Jji-b J, j LgJj_^l? 4jjwUi l/J^^ 
c-JJt» -e ^-^y^ ^^J-^Vt ^-waJ SJbJ^r 2LSj^laj l^Jl^l^l ^ ^^ tLlj£ JiVl ^JL^ 

. (29) ((prepared-core j^Url 



ja hj>J-\ oi^oV^ ^-^,V V^ - ^* prepared-core tool technology >*^-i 4~^ ^'j- 5 ^ ^*- : (29) 
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400000 Jlj>- JL> P-jJjbU jLJl ^JJ>Vi Li ip lpc^> jd\ dJJbJz* rj&^ <*£> Ijj 
c LJJ l^jJj>t ^J Terra Amata WU ^ (J f^ <jJ*UJl ^ <JjUf od* o J~J> .f U* 

^LjJ(jj (jjj* Sjsj] iMj Diana salles jL^ b 'b j JJ y* ^jj}\ J^Ji Jj>i . hj>^>- 
The Last j^-yl JlJjJJbJl dan Tattersall Jj^j^ti U U y* .Henry de Lumley 

J 995 cNeanderthall 



J, I 4^^ c---o-^ ^jj\ cLevalois ^^j^jUJ a-jjl> y* lwL>- ^^y*-* 4-jiJ ^j 
Jij t^jJirJ! oJtfc yP 2ili*i aJ -^rj Ol>w« J j! cJl5" C~^ ^j-ojLj i S^-Ll? 



^-v^J 



. L^k^- J^>- 4jlL>15 o^U- a^U- J^£ j 
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Acheulean Jj-^Vl ^tiJl ^ J^J\ obi U^p y*j tjJU^Jl ^Js- O^jjJJ 
.4^o2j ^-^L^Vl JSJtJlj ^p^j tojv*5* a515j ^Lp 4-w^jLj aju^j LsL^I chandaxe 

cOlJaJ^a lgW;j f Ji Jj>j ji ^^5Lc 4JL^k)t jJUta 4*JU^all olj^Vl j-* JUJLjJI 

cjUIjl^^VIj o^S^iJl ^pr ^ iJuibJ J5l cJl5* 2L5*^ ^'j-^ jJlSJu 3l>L^ 
. jlJL l^io^ ^^5o: rtLS ill ak^Jl <ij>^a}\ olj^Sft aJLp cJl5* Ur su^oll 

4-pr ^>* olj.iVl j-* Jb-^-l f j-Jl ^ ^JLp J^J 0^5* L» jt-j^iJ J^—!l j-» ^^ 
4-^LvVi 2LjLiz5l o^S^iJl <jl .[^jC+oj \j*\i jjAJI OLwJ^I ei^U oL>- iai 43yw 
*>\>^i» JL>-hJ 4j^_>- 4jJa.lI ia-j^o jw^XXj 43*>U^ c^i ^L5^ ^ <lr* j^°» AapI 

Homo f j^ljJbljb jLJl Jjji*^ ^prJ l5 1p) jLJ^I ei%J jl5* La \ Jl! .bJL£ 
L.lf MA\ L5 ikll ji^liJ! ^Ip jjj^li 1^15* jjiJl (4^-Jtu U j! heidelbergensis 

.f j*Jl Lg-i A^oJu ^lll Aj^tUi CjljJliJl j ^Jj^^Jt 4-JJ&JJ1 j&J£$\ 

«jjoL** OLj^I c-i'iUT J15* b! UJ jlJVI ^LJp Cjx. u-Llit ^^ju UsjI iJLjb 
JjI>bj t^SIjJl ^i .Homo sapiens J3L*JI OLjpAJ 4jUL* J>-h jj^5"L*j ^^5b' 
jLwJ^I t_3*>L*i jl L«j-o^p -^5*jit j-* ^-v^i (^^^1 OjiJl j-* oLux*~iJt ^Ju^i^ 

^Sj^ j 1995 flp ^ ^jL±^V1 eiLto5*Vl Oli tdJJi ^j -W^j 11 ^V 
Jy- J5VI j^Ip LJj^r tSy^\ j^i o\ ^s, (jliVl Schoeningen ^j^JlljjjJ- 
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r f» jyS 'jJbu 3Jl>*Js JiJ? jr^ h bju ajlJLpb f (J by>^>- \J (Jj^Jl cJu ^J di^Sj (Si JL& 

i^j^Jb LfaL> u La^~ ^rfl t>jU-f aj\jJ\ iJ ^Ji oJlj dL*Ji -u^^ X-S" \J^- C^bjJsJf 
prepared-core ((jaI^-1 JUJb) ZjJLj o/j^Y/ &-L*? LiJlf .ZJLgJ aJj^ij &j*J2j jdl 
.{*Le 300000 Jij^ -L* ^^ ^-^^ <Sy^ j J^Jl *~*> ' ^ h J J^ Technology 
jv&*J\ d#jL* ^y* cNicholas Toth &jj \f^j^j Kathy schick d^ ^^ \y ZJtifjJ*. 

.Stone Ag e Institute (jy^J-i 

j I (JvUjI jt 4JL^> Jj-Ua-P i (V^^ l!^^ ' *JL~i-> LgJJ . 4j JiVi 0*>l>e-^Jl ^ 
i_i-iuiffl Schoeningen j^Jlluj j-^ a^j-* ^ peat bog *->^ii5 ^ ^ ^ C^J 

.5jJU t UI* bwj ^tr*>-^ 3^*JLs>- 7~^*J 4*-^2J L^jI lJ^J tAJa* CjL**!>Lp 

J^jJ cJlS" ^1 SuJdl JL^A-U *-kUi ^j^j Ji 2iU?i t Ap 400000 Jljs^ 
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c^lji^t-^ ^ AJLs^aJ t^Jil 4jt^ J,! 4^ ^ L^Jji^ A^2-i L gi\ ct-U^JI cJl5* 

tAJJj Oj>J ^^r*^ ^J^-^-f^J lP ^-^ ^r-o-P (t-*^ vJUilS' .^pd^Lo ^^ii c^JL^-l 

J$L* L>Lc jjfc IIaj .^UVi oL4^ iiUlI jti jup IjS^ cOjiyJi jS^. p ^ 3 
^^Jj ^JU f" 1 ^ cJlS* ^ L*^Jl oJU jl ^Lp^I *5La ol5j tc^jjJ-i ~>^!i 
*_»j . JjLJ £-*&y> cJl5" ^j ^JL^IS" Lg^Ji-*s O' ^ r*-^j^ ^J^ (*^^ 
t^ti^ Ij^li jjJJl OLJ^I u3"5L-1 j! Jl j^Ij ^Sj^Jt L^lSsJ^ oli tdJDi 

(j J aIoJD^» ^wJto- obi j»Jii cJLS" tSchoeningen uyc^jjjj* l-sLL^I JJ 
^Jj y^T Jlil *ij^ ^ Jj>-j 4i^ 125000 o^p «^j _» Aijyw Jji*^ J^ 
t^UI ^S J^iJ lj>zs>zij> 9 *>L^I ,ju Ujs^i* j 15* j Lehringen t> ^*Jj^ r $J 
(J I j t*vL> dXwwJ? ?yy-& o b 15* l*X>- uUjJbLl r*-*^ '^-* jv^*-^ f ^J .^-JL^w» 

^ip j^-p-Uj OjiJJL Schoeningen J^^ij-^ J-^W^ 9 ^^" ^*j c£^r*^ V"^ j-* 

^L* j^p J^°. 4j>=^I olj^Vt ^r^*» ^1 4liLf>ol U^Ju c2JlJ o^ 
<J pachyderm (30) V^ oUi^J~l cJl5" Jj* . LkJJ- j aJUjiJI cj[SjLJ\ 
J ^j£> oJli' J^ t^^Jl ^Uy t Jjl JSLio ^L^ Lehringen j^j^ 
j I ^>*j U5* t Lehringen ^^-lj^J ?^»j j 15" I Si ^^y^ «^j Jaii aj L^Ji 
j^ oj^ 4pL^j>- *_fcj cNeanderthals o^^j^W^' J^ l>* f*-^-^ -^ ^u^j^ 



^y c(0JLS"^i ji) J^l -L^^j t^Lill ^ Pachyderma -lU-i ^kJUJl j! V^^ oUI^J-t (30) 
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JJ Ojy^l ojlai Lu-I ^ (^.jiJl s-J^-lj 4-jjjjl ^ C-»15I J&\ JLJ^I oi*>L-l 

V>jpt-* U-L»j Oj&brJjJlS* Jji c jVI ^ (Ip 30000 J^ L />- flp 200000 

l3^L-V r^'j ^V 1 ls^^' ^j^l jJUa* Sj>^JI fL-^-Sn oli oLjJ^JI 
^1 JU^Jl ^i 2LSJUJI ^pIjJI J j>- J^ka jJLt oL^. iJU-JJ cJlS' p j^j 

. c jJUjw\JLJi JJ ^ ^ A» JjuI J, J cuaA^i Ji prepared — core technology 
OLJ^I 9 ijJlj-^P jJ JjlHomoneanderthalensis J^j-^LJ' ^^^* ^^ 

^15 1856 flp ^j .Paleoanthropology ^cJiJl jLJ^/l jjiU-l ***IjJj ^^si^ill 
(Little Feldhofer yj^^li J~J c-ijO <J^yr ^A^ ^r^ 1 f^r^ J^ 
tDusseldorf oijjoL^j^ b> ^ ^J&k ^t^ Neander j-^LJ t£^J tj 
cJlif .hominid (jL-Jl ^Jal^ ^&£> J^* ^ ^J^r ^LoJi oi-gj ^j^y^u^ 
oj^sjdS (j>J c^jjij 4Jg.jp LgJi ^j jv^LjJ.! jLJ^I j»Ua*j ^^i 4i(^l?l ^Lkp 

jSLio IJb»r j>*>Jt f- L«aJ| *J?t>- j-« (t-P^Jl <J& -*>^ ^^ CJlS' 4^>t-<J^l 
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Charles Darwin jijj^ jb^ j^ Cf ^y^ <L>y5 JJ> <-iL£jTVI I i-* f 
dilj Ot o^ ^L^- Jk ^ -«On the Origin of Species ^\yi\ J-^f» <^>i 
jL^- ^1 llLfc j^ i 4Jli t^^dJl ^^^S L>yLu L>^i Jic jl Cr^- f ^*^' 
(^o^P r-ij^J cJlS' iUJij >t>Jt P LajJl Cjli 4^^ji-l oJjfc j! jLipI c£j-^ 

t^p^LliJl oJUb j^j jl L«( i^jJLi^l JlSy^UiJl oVUi^Yl cjjv^i^I Jij 

LijJU ^jO^J^ Jf .(Vjla-a jL-J^Jl Jj^j^ll l$JL* y. iJ r^j) ^Jjj' ^ ^^ 

jjjjb ja \ J^-tj i>Jl Feldhofer yy>^ £ iji J^ JjSfl «j^LiJl j ^J^ 
rHj&$\ l/ (^' Thomas Henry Huxley ^J^Sjt> iSj^ u^^y ls^ -O^j^ 
<-~~~j «Darwin's Bulldog Cf~JJ^ (30 £\}^» -J ^^ ^^ <£-^J ' Jj^'j 

4il j^ jt-P^Jl l JLp .J^jJJ-I jLJ^J (^^j ;t^j-£ ^' l5 JLp yjjbJiJ r-iji 
Evidences as ^JaJi ^ OLJ^fl 01^» J^ aJ^I)) 1864 flp jj-iuil ^bS" ^ 
jtS^I» aj! ^ JUjJULJI ^^i Jj jUl -U ((to Man's Place in Nature 
_> I U. 7 * 4jL^ 4j <lj[ Jai Lo^ t((4ij ytll jL*J^i *->-l^>- OV. ^ r*^ /*-* Lg-iL^J 
jl^^pj^>cil ilgJ JLj^jJI ^Lil^Vl .((Ijjlaj JjaiSflj JSSi\ *i/*M <-3Ujty)) 
Jl A^yJt oaLLl oJUb JLLu-f c£ JJt William King A^ fLJLj l£ -^j^ 7Hj^\ ^ 

Feldhofer yj-^JiLi r- i j-cjJa^jLlII j^L^Vl cjLu ^^JLp jtp c 1856 ^Ul Ai* 



> j^sl J-^J t ji^^S «Ja— ^» cjLJlj C j^ ^ S J *-* Ji-vfi3 L^^3 S^^ J* bulldog 9 *-&> (3l) 
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j>*J\ Jl* jJa^iij Gibraltar JjLU J^ Jl VjjJ JUuJl ^ Uli! j Wales 

dUji oUJ e VI ^->*>Ui Ot i^i^. ^jUJI ^[1j>^\ Jlji U ^j s v^Arfi 
:>j*j .(^^ <jy~j;. Uuw?) JiUSl jUJ^I j^ 3iU> 2b^j U Jl>- Ji Ojli£ 

tJUjJJLJl jUJ^ Ji* cj^^l P L*^ 1 c£j^ OLJ^t <-*%*! jUjlJ ^J 
cJlS" ISI ajI jl^iJt J^^. L« ^>^ -J5^ OUJ^I Jl ^UjjYI (( jUub) ^ 
lilj) jJU-^U U*-J£ ^ J*>U?^! ^Lp ^^ (^1 l5 ijJ morphology U>-jJyj^ii 
aIjLl^* ^jjiij SU^JLjS" IjJlST ^j^JIj jJJLjJI jli c(?Uli]y ISU tU~i ^l*J ^>Jl 
cUjoU^jij ij^J t^lil ^jAa* j3j + g ^ i *si l)I 4^>o £j jj^j .UU? Up 

.*-£-> <U^ UMj 5liL*dl *-gJjjjfc *^a ^U>s^JU OjSJ j I L J*-rij 

Ijjlff (j^JljjjjLJl oL Ijl^ s.UoYI *-% jLS' jjj^-*JI Oy^l Jua^» lu 

oJjfe Ji* .((AJtJb)) u ^2JU^- ^giaj 4Pydl Jj^' OJbU r-SUJlj c((^JLfll*)) 

y* JjoJI (j^ 1 ^^ 1 • V^" ^ Js*^ ^pr^ Lfr^. V cdiii /u» tcAUoYI 
I^^-j r j^ f O* ca^oLS f' jJl J| OV ^' id-jjJ-l OLJ^Ij ^JUjJJLJt jt 
JiJt^jS- jJJS J^^j^JJl Jjjjl tcS^-U^-^^Jj '^-gJa^^^UajI JLlp 
^ ^ ^J^ JikJ ^Ja^i JSL^Jl 5t .Uo^fl f 1999 f Ip J . J^Sfi j-^-i 
aJjjJ-I /aJUjJJLJI oLpLoUJ UJLJ^jUJjJlLagarVelhoj^jl^V^^ 
05 (£j jr ^\ j^~Jt£\ \1a Js> ^jj^s}] JJjJI j53j .Ljjlj UJ c^rjIjJ ^1 
JjiWl lift jl J) iiU?^L| i(( Jlj^-Vt JUail ^ j^Ip» ^u! J^ L-iUaiL <Ju^ j 
.4jLj]^ SjoL JUjJJLJI oL-J^I ^jil i*j c^l c Uli j»Lp 24500 lu oU oS 
^yT JUjJJLJI oUJ^fl J j>- o^IaJ ^ William King M^ j»ULj Juj^I Uj 
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oLp^JI)) oL 4^0^- ^j c^^VLj L$J iJ^Ltwa ;*^>- (^Lp ^L-l JSLio ^ 
(I (Feldhofer >y>4^ k*j>^) J*- b f l/tfl ^ f jj J c~i>lp ^1 jl&Vlj 
^aju iJLjfc O^Xj 01 ^j^tjj^ ^((^^J^ jLJ^l JLlp o.Vpr^il jjllj JjL>*Ij 

. feir i^>^ oi5" ^lji olj.,^i ot dUJi 

L- Juiil Jum Jj>- Jl Homo neanderthalensis JUjJJLJI OL*J^I A*j 

oljC$ j^ <_- jjj<Ju)ij) ^^JUjJJLJI ilyVI ^jJ( AijJjJ-t 3JL*J^I oIpLJ^I 
J**** ( J^ .^JijJl « g?,; i ^ ^r*-^l J^ JL?-ljJl 4^J o>Jb>o (4iil£ ^Lalj 
oJjL 2LiJ| jj-owl>- (^Jw\J jl c^jJj^-VI j^ ^^ai^-l 4-wi^J 4*JI *-$jwU ^^ajcJl t J lili 
Oj^-lj ^O^i>^5^^^JLa ^^IjLJI diiJl .ijJb- *-^Jw\J ^jiajtJl .^^1 JxAj LjylJ 

J^p- cJlS" tuljJcJl cfJij 01 ?w*l jJl ^ Cr^J 'J^ 1 'Uj^ ^jjJ-l oJl& ^JLlp 
Homo jSLJl OLvJ^l cJ^Ja-l <pyi« Ut^L>l Jic V LgJl . Lp Lali ^JiJL^ 9 y^y 
&j±£ 2JuoL 0^*i^ (J^jIJjwIjLjJI f-^o^r O o tC-jijJcJi oJ-& -j* Jjjut. .sapiens 
1000 jy L- LtfLof j^^ ^jijo Ljlj. t^^ 1740 Jl 1200 Jlj>- (^>^m) 
L^J iL^Uj 4^k^ 4-ui>J ^J& 5l?L^ ajuoVI oJub cJlSj .(3*-^ 2000j 

jg jail ^ t( f> jJLjI ^TJ^J^ ^Jt^ ^^r^ t — ^J^" cJ^->- 4^ajj>tJU ol g-^r J-*^- 

t-3j-L>J J^ ^y ^^-^ (t-^-lj J^-^°. V^^ (-il^i-l oJlA 4jjj l^^ C L5^^ r ' 

OL^J^I ^oj^oj^ *_« jjLi» aJUjJJLJI t L*j>^*J r \ OU cy^Uiil oJia a^t ^i 
3^L« aJlSI f^Jj dji*&»**j U^ ^i>tiJl [c^LL-l ^biU LjJ 0^>o ^Jl JiLtJI 

iSj^y-^- i3j* ^j-^°, ^ j*^ 01 £j-<Jj /pj JjLa Jjj 4j j ./? a < j ^j^ ^J^j^J 
^^jl^ tc-jU-l j^ (jy Loi' cJiLJl OL^J^I ^>^j>r ~*j^j* 0) u^>- ^j - V^ 
c<jjL aSvJ 0V j^ JLjJLjLjjI OLaJI <*j>e*o^ Qj?-j* Oli tLaj^o.^ jj^L*! J^-^h 



-1132 K 



facebook.com/ketabtne 



C 4-o^^i-l «>■> u* lM^ fr J^"' L^ J ■ >^ ((bun J^ ]) fr J^ J^ L5^ ^^ J 

4j jj-l J>^3 oyLJ-l /5^-^J c jji>til jJajJl jV 4-u^P 4aW;* i^L^ c Ja,^ jJl -k>- Julp 
.OjJJ-I OL-J^I ciJJ o^jJ V j]\ 3 csuprainiac fossa 02) hJ^j}\ iJlJUJl 
jSlio I^jJi^^ JUjJLJLJI OLJi s- lo <Ja>*i Oj^o coJl^I j^ 4JI J& l* lilj 

Jup frljjJl (\\ ^yj ^Ju^Ui iail Julp (»La^U jjL JUjJJLJI OLmJ} 4->*j oli 

4j>tii^* ft-^lj u>*m*^ (JV. 4^2JLUj ,^Ij Jj oJb*j oJUj-« ^t^J /»UaP *^« c^^-JLi-l 
-LAj Vl oL>*liJl J* 5 *"'' 5 (i J iiA^ JU jJJLJl jL^-Sj c-ij' CM Lo^ . 0j>^ t-^j*>tj 

medial V^Vl ^-MjjJ^ ls^^J c(01aJ| \x^ cPrimates CjL»JJ\ 2Jj ^ 
>L5 ^ijLxJl ^UajJL! aj^LipI j^ 5-jj jisx jl cr^~3 tprojections 

CtJu^Ul JaiLl ^ OjJu^ 0U-U1M li ^IjLJI diiJt OjXj V j! Oj^o JL5 
^yJJ 2L^UL| 4-JT^lM 4^ ^^ ^1 <-3jyw JUjJUU 0L-*jI tjjl jJUbtf. 1 j^Jj 

jSl JjIaJ DI j^c JiUJl oLJ^flj JUjJULJl oLJl jy oj^l olijyiJl ^ 
0LJ| jl ^ %t3 4>^lj ^^Xj Ol v^ j^Jt 2L^L-Vl o^iJt £^xJj tjtSli 

. 6 j? 
Jl5 dJJi ^ -uf VI c JSUJt 0L-S>U L^^ii v^L-Sft LjJI jij ^ Jl5 JUjJULJ! 



JA oy-y> ^j JliiJl 4ikj» ^ Jx-iJl L5 ? ? J-Ul ^Li^Jl ^a suprainiac fossa aybLi (32) 
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JLlp j^p lxJL> x^>jl*j c Jsj^p JUjJjLjI jL*Jj J=>^>- jli c JliLl J^^ (J^J 
t (J? lpS r l ^j j^Jp ^jJ-vaJl ^^LaJtj JJbr aL^I? ojSj^I fLkp jl Lo5" %i yJ>\X\ 

JLL*j1 Jaj^jJl fil 4-J { jS\ aX> jv2T>- wl>- jJ LoJlSj . JjLjVI ^ J>H J^^ . ^"^ J^ 

jljJL>- oli u3l^i?Vl fliaP dj&j m *^yl\ tj^J^-^ f-* c5j-^aJl ^ flSll /^ 
Jjlp lJL>- Sj^ 2lJL^2jL« t- jh~» olij U JL>- Jj r- jL>JL! ^L>tjVl J,} (U^J c4^>J 

jLwJ^I <di£ Up UU Uk£ *^5Li Ji. ai jLSjJJLJl jLJl jl ^ Ijbr aJL^il 

* * * .* 

jLj^l CJlpLttj>- jl . UaJ ,, g'r^ 4 i oy 1 Ji JUjJjLJI jL*Jl ^j^^-j ^ *-^ 

J* oJl^ JUjJiiLJl jLJl jtL, Jl S^ JjV cJUj ^1 J jVl lUjlLI 

/^ oLpLoJ^I oJLgJ ((iJL>- JLjJI dJLii *-*j iJbr s-O^ 1 » jfiklb ej^ r~rj^ 

y» 4^uL* jJuJL 5iii^ L^>J <.tex^>\j aL^> L^j Lftijy ,3 jLJ^I lJM^I 

^LJlp JU yjflL^b JSUJl jL*J^L JUjJULjJI jLJl iaJjj c5^ c^ J! 

Jj^kJl f JIp Jl fC*-^ jLJ^I jiib-l 3^lj^ ^ 0j.^2-^2.^tjll L?rjJjjjjoVl 
dUjt jLJ^l uJ^i Jl ^kJl j^Uki \y\£ U LJLpj t^jf ^ JlyJl oi^J 
jl tOVI 4*1p ,y>o (SH\ r-ij-oJl Jl Jj-^?^ii 4-fiJ^i? ^ ;4i?L^j cr-ij-o^S* 

ia-^Jl lJL& jf\ y} y» b^Jtj\ JLJ j! LJLp Uojlp t JUjJJLJl OLJl /^ J^— • 
jLJl jl :aL*LaJ1 4JL2i-l ^ ^lji-1 ^JLiJ jl L^JTj . jLJ^fl cJ^V ><^1 
ijjj L§iy«J ^i!l JjVi JUj-ULJt jLJl jiil^li .^Jjp ^i -^r'j^ ^ Jljj-^LJl 
jUj^LJl jLJl J^r^j tSj^U L^SOj ^cu^. 2Llu- 250000 Jl 200000 Jl Uj 
jli cdJLli «-*j ,4^-^Ul V^J^ olj^i *-• s^j^ L«-Up -kii L^-o 1jLl?7 t^^oj 
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jL*jl jjj^ jj^j La Dj^JlJl *jA Ljjjl *-« C— JjJW jL^J^fl C— $*>L^I j^iu>-l J^*-J 

j^JaJl ojCi ^J^j tii^ 500000 cPj>- ^ 'Homo heidelbergensis £- jJ~bU 

dJUbd! L^» j aJb^yll 2LLU oJl^J i jjJ ^1 j^l^Vt iil^ 01 t* UuOU jjill j^j 

lJ*>L*I j^ ^s1 <pj^4 ^ Uj>- 015* JUjJGLJI OLjj 01 jJ^. t*3ijJl ^j 
Homo ^jJujU OLJj j^ cJt ^11 ljiii\ J L jjjl ^ cup^ j£\ OL^I 
.Homo antecessor <jJLJl OLJ^I jj-g-^ L /^ Uj jl ^Lla heidelbergensis 
oJj>o c^JJ^ «adaptive radiation ^i5oli ^UJ.^1)) ^p ^^^ Jlta 11* j 

Lo5 C?-U^JU 0JUJL>- 2aUt ^ CjUI j-J-l *wa -L)J->- p ^J J^^ LaJjP /L>-ijjr ISsJio 

f- jjJl Ol c^y c^y*-' <>yj ■ OLJ^I lJ^V v^L> ^Jjj^ s-^ «Iku cJLT 
2L«JIj 01S* L*5 cOLJ^I cJ*>L-V c^j^kJl ^jjUi ^ Lu-L-1 I^s^p 015* J^ll 

. c-jU( j-J-1 -^a Sj^iS* (Sj>-\ f' \y* 
^JJlj 2Ll*» 225000 o^-p ^Ul (J^>^l Ll& 2LoJ*f j^Vl J lili 0j5\> Ujj 
ojJuJl /^ ^J^ll ^j . 1933 f Ip ^ Ijlil ^ Steinheim fcL^L^ ^J <u1p >p 
Ov. /r 4 c (J U^j JLI LjJI OL-Jl <ujl> r- i j-oJl 11* Oli t/ijjl Jbu La Lp^j 4jL^I (^JJl 

suprainiac fossa ^L^^Jl *JtliJl hjJ~\ J^ai oybUj tiolJ-l *jj*p y>r^- 

< Jl *^r (Ov. (V b^f ttJwb>*j ^5oj . L-ij jl ,J i-r-^l ^-^'jjjv _/lj t(Sjyu^jl) 

OljJL?r -5 Prj f**^ -^ t W-*^ r»- 5 ^^*"! j^*-* 5 IpLa^ L>j>tj 4jL t<— 2*>u>- V' /y* o^P 

-y* & .JUjJULjjI OLw-Jj Jcs- JufcLiJ ^Jl^ 2L^>-j cjL>-LiiJij o^jJcL^a ^L>t5 

I jufc ^i (( JUjOJLJl OLJt Li La» u ^jL^- iy>rj ^LJ^Jl j^ OjJLjJI ib-V cLla 

. LtiJL JUjOJLJ OLjI <jL Sj^L>J,t j^LJl j^ aj\ ^j cr-ij-oJl 
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Steinheim cranium ^.LgjjLjJl o^^iJt jl j_a JjaiVt >—iJt ol j^j 
-juj jlS" 4jlxJj t JUjJLiLJl OLwJt *_<« t_iJL*j iijLiJ Ji '^>-V« ^^* ^^ J^- 

i-u c OLJ^n eJMJ j^l^V aUAII J^*>LJl oJlSJ * yJt ^ ^T Jli* 
IS^bi J ^L^VI «f Ua*Jl <yJLO) ^ l^ip jip ^lj t^lp 500000 Jijp- 
tj^ uis^ J^p ^ [i-s^ 8 4>^ J^' ^^ <^ ^J ^1 <W^i ^J Atapuerca 

<J$y\j tA-JLuJ>- e3lj^ p-frl^ cT^J t4-^l?U *-£*%bjj* *So*J Uli jjJ t woJU 

ojs^U^ c£^-l o j jjl jjiU-l Oli tdJJi <*-*j .JUjJlSLJI OLJj jJ: Jl 
jgbj ol j-o V-Jbj cJUjJlJLJI OLJi oli c(Jla j>5^1 JL^Jl j-o->j . JUjJULJl 

^cj^ ISs^io ^b^J^lj >~L> tbjjjl ^ *Jji*^ jLJ^I l3*}L*1 Ajji /^ ^j^' 

0L*J^I <_jOL*1 jji- *>U (^JJl (^j^laiJl c_^j^>^U ^lj^J\ jjjL^JI *^ l»U? 
r-^*- /-« JIjjJjLjjI jLwJj oIj Aa3 c^-^-^Jl (lr^ ^-$-*J *^JJJ^ T^r^ 
Ju l? Lpj ctjiV lc.j*L>yVt 4^wiLLa jl^j^L iJjfcj .oJl& ^ jzS\ aA*s> -j» \j^2.zu 

dluJ>y\ ^%J ^U^l ^ l^r \ji\f jJUjJJLJl 51 aL c U]( S^SCiJl 0! 
j^ Sb-lii c^^^t (^Jl Sj*J.I 4*jjlJ-I oU^Ltil «^ Uli jii) c JSUJI oLJ^/l 
^jJj^S'yJ.t <^JJ^' L fSu>J-\ j^ *>\y>:\ r-\j>^i^\ ^j molecular biologists 
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01 .SjljL» ~bJt cJtS'j cJUjJb'LJl oLJ^ aSjJLi-l >LlaxJl ^kju ^ mtDNA 
nuclear DNA t£ jjJ' l/ 2 - ^ ***^ u^ mtDNA iSj^ j^j^' <s£jj^' ^^J-l 
c<u>u .chromosomes c->Lj^j*j^>ut ^-^HJ ^ — ^=Ll L>*^>- l£ j^ ^J j* 1 ^ (S^ 

(£jJuj£jzl\ cSjjJl l/ 2 - ^' j^H c tV* r J^' ^Jj£-I *lAp ( j-w? Lg ij LoJLjj 

cellular organelle (l»jl>- 4j jJ*p ^j>-) l£jL>- ^^- ^J StyJl £J^" mtDNA 
t£.iJ(j i(2LkiL| 4^J~t j I ojJidl jl) mitochondrion (33) Ojjj^jS*j^11 ^Oj 
ij~4j\ j5"^il 4jV **JL^1J ((powerhouse SSllaJl JlJjI ik^)) -> »Ju*jj L» LJIp 

1/&J-I oV cL^j J^LiU t£jjJt Lg-^2^?- mitochondria cjLjOjjS'j^JJ 01 
«s^Li^Vl )) J^- jj» * U- J, jJL« Jll* *>L^i cuKaJ LaL~>4 Iga-* o j5o ^1 S JJuil 

/ C-> L j JLS jS'azA \ i_iL* iJ>-l oJLj>- Jl AJfi-j-^Jl oLwJaxlIi /j-* -^lj f' jJ ^J-P 

. t£>UJJ (5^" Vl f I jj Vl <j-* o^ 9 otr^ j^ aJUaj i jS jJl Jy^ 

4^jLl ji ajj^I oljj-^ali jl (Mitochondria) (ojJiii U^yU) oljJirll j! objJjyfyAl (33) 

.4^1 J^-l^ ^ «itlaJl JlJ^j" ^P 4Jjj^ tjLS'ljU jUU^P L^j Ja^ tj^SLi 1 JJ J^V* 0,5 /^ 
AiLLaJi ^Ir)! aJbJ-t ».J??...7 ^J L^jJj 3j c^JJ ((ASllaJl JlJj^)) jfT^ LgJL c->ljJlSil! «-U-UJ! vio 
^L.1 ^ oljJilll JbrjT -c5>-Vl 2L1-J-1 ^k^l ^Jijj" ^-^o UT C SU4 J^ .kli^JJ l^J i-j^Ul 

.t— JVj C^Lu *_Jaj Jy 7~j\jk i| C^iLkiJ ^Ji-1 rL>! ^_~j>- U^JU^ olLj^jj i j^Ji ^i oJUJ^ 

Oj&j '-Jyj^ ^ cLIpj (lipid bilayer) j^oJl ^ i^clJ^ /y L5 ^^ 1 J^A» olj-Laili ^ fi 

Aj J-^a^J <J?^J t—^ji )\ ^-r*^! ^4 /r»j^J TJ^ lT^**^ ^^-^^ *(S^~^ fr ^ p J jV^J^*" ^^^ J^-^ 
AjjjjUaJl oU^Vl /r* JbJOJl J^ ^IJJI cUJtU J^-I-Ul l-Ajj*3 L^i 1 ^ ^ 4«-^^V^ oLi^I 
fUO^M JLp UjlpL-j i Jjfcj DNA k^^t ^ o I j airi! c5y^ 1^5" .hU^\ .y 55UaJl r-^>*^^ 

.aJJ-1 ^Lwil /^p 3lS"... a Sj^vflj (Jj-4-^ l-H"'" 5 
t^-1 ^ oJ^rlyli oLS^U /^ 4iUaJi ^^U«^-Lj L^J io^pr^ll oU^Vl 2Ja^^ : oljJirl! ^^ 
jy^- tc-^S^i S^^rl^ J^J ATP oLL^jjlH jj^C J^j-j^I r-Lj! aJL^p ^y AiUaJl o-U ^Jj^^J *j 
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Sirna de los Huesos ^J LfcM- J*- 

j-LJLj cUL^J {j* cAtapuerca 
J^j .f (p 500000 J!j^ l*j~* 

u^fjUz j cjij*^ y/ J/ yi 

.K.MowbrawAMNH 



i^j^^J ^U" J^-^j ^L^*>0 3^ mtDNA t£j*xjj5*jiil c£j^' c/ 2 ^"' 
IjT j^ £yJ (mutations olyikJl jf oVj^dl) otjytiJl ^1^ «u' I t JjVI 
<JuiJxJ! 2Jl^i ^^si iS^ j-»VI cnuclear DNA SljJl Ji c^j^-Ji c/ 2 - ^ *l*4i 
^ ^^' l5^^ c^ k/* 25 *" J-^ ^ cLJIjj ,<CtJu>- jo^l 4jj^k^l olJu>-Vi ^ 

mtDNA (JjJ6j£jil\ <£jj£\ ^r^J-l 01 ^u ^AJi y»Vl <.L$JLp c£>>^ V 
JL>- j d-J-b>o Lo t4ijJL3j ^^JJ jl -y* ^fjj y>-V <U^r dr* [♦-r^ J -P^-i lT^^ 
genomes oLpr/oljjj-4 ^UM ajlp tnuclear DNA SljJl Js c5jj-Jl ^ya^U 

^jjj! ^^2-oJ-l j»Jj>ti^o 01 ^r^* P Cr* J coljilaJj 2j>t-jj OjSsJ 01 ^^j 
dr*** ur^ ^ji J*>^- ^ t-i^UVl _/ 1 L yiiJ 2i?L^ mtDNA c£ j^ j^^ 
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y* r- J>^L^a (_£jJJjSjZll (_£jjj| ^2*oj>JJ jy*a£ $\JlLa\ Ajj\JL* J*>1>- /r 4 J 

f oLp ^ (Feldhofer Jj*^ ^H^) JtfjJUlJl oLJ^f JU^Vl r ij^Jl 
L/?jj ciLsul Jj>- c jo^wiJ-l j^lJI /^ 4_ik^ p- IjJl --«j o^yiJl -«4 L^JLp Jj-/»-Li 
Jj^uLl jf ^1 (_^jjJS J**JA aLJL cJlS* cVjt :~bJl y* ^jip Jl oy>-Ul 
x^<»j>- Jjlp o^^jil diij ,%p L»U? oj-^ojia JUjJjLJI jL*jJ 4^p *-* L^JLp 
.i^J}\ Jl ^ Lr j^jJI c-j^if LjJj^ ^ ^^Jl JL^ cJuiJJ-l OLJ)ft oLp 
u^^jJl ^l^il LaiJ i3^j'_^ 8 Jwbw *u* 4jjLia cLp Lijli 27 ^yrj uw *^i 
<^l*Jl J5UI1 jLJ^I jJ ^ ISjli 55 Jlj c^Ul ^ ^Jb^ jisL, ^ o^l 
u^L* JUjJJLJl oLJt 51 y* f£>J\ Js< 4j( diii ^ j^V'j .c^jJLoJJl ^p 
j£j jl mtDNA c^jJJjS'jiAl c5j>Jl <u^<>^ jl VI cbjjji ^ ^Ip ^3 <u*Jl 

^jii^^JJ Al^jLiw» ^ jtSl 4JjjJ-l O JjjVl *— J^-^Jl AlP ^^>-jil ^JJJJ 1$jLl« 

aJL^J^H u^^-^Jl cjLji ,*-~<>j>- ^p lJu>- oj^ cJliT JUjJJLlSI oLJl 4^p j! 

.<J^JIjjJjL^j cl^rijjVl j^Jl t_3*>L*l Jv r- jljjl r lil 4*S J (S^-t 

JjVjJI JS* (j^Oj cHomo neanderthalensis jUjJJlJl jLJ^I ^-k J-£^— 
Ja^J~\ <5j\yd +-&l£\ j * J%^ j-4 tOy>-LJl ^15 Jij .ol4VI 1 1* ^ Sji j>^J 
aJLoJI u-jjjt^ j^j ^jI^ajI o^>t-^ u^Lw,L>tj cmtDNA c^j^j^j^^ ^J^' 

L5^^^' J"^^' di J^L^' °^ Jb *^j^ M ^U-^ 9 *^^^ -^' (^ ^p>^« ^-^>- 
t_jL^J- Lijl jv-^jLkjc* «.LJLJl A»A>tX^I L^ .ajjJl^-I Ajj^iJl c^LJ^I «-<>j>tiJ 
Liij c*JL c^JJlj t joJuLl y*Jlj ^UjJJLdJ _^-Sfl iJjLill o^LJl «jjU 
U ^ 0^ JiLiu ji^ I Ia j .cJl* <i^ 550000j 690000 Ov. c^bLJ- 
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jS*^ iPj^^il 51 VI cc-a- ii*> 200000 J^ JL* jjfk^ IjjJb 05 j^^jJp 
U ^J^\ JJUtJ UL^V .jpo diii j-* J-*^' jj^W V cJlS* L$Ji Oj^juj Jt 
^ia^J-t r- ly*i**l f tFeldhofer yj^^li tJujS' £*j£. ^-^rj ^ <f33^ 

2L^jLtw» roLujj JljjJULJl OLjV c£y~' ^^^ ^^ <j-* L^j^J j^j^l <-£jJ^ 

^j c JUjJULJt 0L*Jl Lg-Lw? ^Lp ^1 oLpUJtI pt^l ^ l* JUj Jb^l V 

•y» 4jj>w9 Lc.jj c U Ip^j S^jJl^ ^->-iji J^-^-j cJlS* 4^pLj>-VI olJj>-^Ji jl 
3>^ oIpLo^ . jL^pVI c-ii^ ^j o^Jri ^ ^ ^iTVi J^ by 30 Jj 15 
coyUlli Sjjj&lil OuJaJl jtLil j-* 4jcJj S- liy^l J^ Jj>^ cJlS* oi-gi* 

*J CAjUxil j^l yait ^LaJ je^" (J^J^ (V* °J>^ Cj\jiAJ -^-tj OlS\-a ^ Jj^>J 

O^jaSIj 3j>tjJl Ji OlpjJl J-» CjLpLcJtI UXL> laJ-LP ^-V OlSLa J^»J iT-Lli 
olj 4JLJl j^U^il CJIS" LJ->- kjlJiH (jlsLlt ui*>l> t jj c4j1 J^J jt Aij ?<J^ 

^" (5-WUri j*2*Jl ^ V.JjJ^t *JO V^Vl cJl5* ^UJl jlJ^ JLp L^J 
. 4^wo^j al' ol toCju \jj\j j^Sij Lu.-. J 0|jud oL*Jp/i L-i*^L^t (_£Jl*J 01 /t^-t 

JSLiJ cJtf f jsJJl 01 :ilSL£5t Sj&iJl Jl j\f^\ *Lip Jiil c v^Jl JJU 

* * . . # * # 

OjXj d\ J^U. ^(^ j-*j cL« Lp^j A^JLiia cJLS' Lc.j jt-J^wLP JL.sA.ll CjLuI jl 

J, j VI ^rjJJL ^^J- SiS'lS' aJUjJjLJI c^^xJJI Ju»j 0} .Schoeningen 
I4J L5 JLJ cJLf ^yJl Sij^kll j^ L^jyrt ^Jl CjL-IjJLII j-* ^Ap UaJ oJlf jj 
^Jb-( c^jLil i^ijiL) ^) -^Ua*] aJLo^JI ^5"^! jpj (j^l^jJULJl oLu-f 
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L^> \y\£ +-fu*\j2 c-J ^Aii ^JUjJuLJl 01 Jl oUjjJl 
4iL>| .(Oj-aliij Oyilt -^>-j J^* clJbr *->J^I ^tt^SJl j»L^>-VI oli oLjJLiJlj 
jLJu 01 /^t aJ'^ CjLjIj^ *u» uy ^p 3j^>jdl oLprl^il jU t jJJJU 
<uiJ jjJl^jJiiLdl 2LJiJl J^W <V L^*^ij ^Ui*Jl jLw^Jl Jai oL *UoVI 

^j^iJl jli C(J^-1 4^_>- ^j .js^lJ-l L«jj ^i yLJI SLpj JLp i^j^r^il dilj 
*_^jjl « jlfc^-l UVJj>^ lJ^ ^r^ij^ OJU^Ipl ^Xjl oJLj>- Jl 4i>jJ-| aJL*j^I 

j-» aJUjJuLJI ^j^-^J| jlp 2l«j*| j^5*Vi ^»Vl Oj^s Uj cdiSi *-*j 

*-« JjLfc ^JlP •-« I j^7 JLai cl? o^JU LxJL> (^JlSjjI j X^ jt-gjJbli 4(*-^jU^a-s^>tJ 
. Lil jP *J U? 4P jJLLaj 4j^>l j 2SU: * .j *-«jJl *-« 4L^i? Oj^ Q^k>- <JAm Ol jocJl 
<U>- 4j^ AjfjJLJl , (jUlci ^fjj 1 j} ^£^>-IJ I^^S 01 ^jjJJLC.^fJo I SI 

Jb-lj JUsjI *3j* J* .diliS' cJlS* 2JU-I 01 J| ijL, JJ^wUl jyiJ c J*iJljj 
j\J\jjJ6\^}\ 2L.UI ^^Ip cJ:> ^1 ^ij^Jt oLijdl ^^uu u-kj j\f)I\ ftUip ^ 15 
JJ c5>-t oLyj cL~J I j U- r-Uil 01S* L*J-lp 4<i^ 120000 Jlj>- JJ 
cuSj ^ j . S^j^j lit V^ 1 ^ J^ 1 ^-^ ^ ^ ^ 40000 J| 50000 Jl j>- 

Lj-oJijca oUI *J-1 ^^JJ t L* \s-y Qjy^s3 cJo oL«lS^1 01 J^i C^JijAJ JJjL* 

L^jIj c^LkL>-*>ul aju* ^nr^j < Jl5j Cj-o-*Jl ^i ^Jui^ oli! j-J- ^-^L»^ cJlS 
Jl Sj-oJtlt cjL>Ij-J-I cU>- LjLL ^Ip Oj-^c ^^" O^^j^W^' ^ c5^ ^"^ 
•^ lJlJIij IjULJI cJlS" c4jtJi^ ji5*Vi 4-^jJl ijJti\ J*>^-j -(VV^ 3 J^^°. c-JLa 
Jus ^jaJIjjJuLJI 01 dJJi ^^sjijj t4jUt» CjL>(j^ ^l—*^r' /r* ^^ f-lj^-l ^^^ 
CjIj^3 J*>U- c^JLal^ 2liJL| lp Jj.^a.->JL! JUyaJl i -JLo^Jl *^Lj-^ lj-«^>tl^l 
^5Ull j^P ja J>3 cL*li Uku rJLJl oJUfe JbJj .jljJt-l ^ JjJ^Vl 2L»IS^( 

jj^» x-« JLw^Jl oLlS." ^ •j-w-j^I ^p 4^j>-Ij c^li^j>-VI cJlS* ISI L^i Jj-^l 
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.Sjocli iwij^JaJJ C->LjU^l^Vl aIjL^ ^j^^J CJLT (»1 tjVjJl 

J,} aIaIwww* oL>- 1 jSsJL- Lc t j oU^ij jjS' JJl jLj ^Utj^J o-s^JL?- ^L^j^jJl *ilji! 
olib* j-4 dUi J^ j^Vt JJjJl ^Lj tc^ijJ! ^k*J ^ilJbrl J*3 UT jLJl 

cJlS* ^1 jjdj Jit (wtili j>P jl JJLc tOlj^y t^ji) 4j>*j Ajyi *JaS 4^1 
jt-^i Cro~Magnon Oi-Hj-H^Jj^J - C O^js^Jj^ t*-$jtil>- -^ <ijJ^ 
V^ j^VI iJLfr, ^li SI ibjjjl J r lii c^Ui JjVl JSUJI jL^>n J^ jitf 
tS^Jl t((Magnon s Shelter jj->-L» cSj^»» L-Jy ^ ^J^\ oy^-l ^ ^5ji 
jb dJuJl ^a*j iillA l)jXj jl jj^-t tdJJi *-*j .Sj-« JjV *-*L>UL aJ OJL>-j 

t^Ljj^Vlj jj-^>- J^-^ij • VU^I oljLi^l j^ 4JL»L^ ojo-Ju lib>JL« Jj>j il)I 
oLT tjJJi a-.j .(t-^Uj^ ^ JLJLSJ OjJUjJULJI ^So! ^Ip 50000 Jlj>- Ji 



L^Tj bjjjl ^ o ^l^ ^hj^ 1 J?* ^ OLJJ /^ ^ ajI Jiijy Cro-Magnon JjJL4j^Jl jLJ e Vl (34) 
J j^ v^. ^ ^- ^^3/ ^H^ JS S— ^J *r*^ C^ 8,000 J! 35,000 j-* Liy! J^-^J 
.f 1868 f U- iJL* ^jJUj^^J! jLvJ^AJ oI^p J^La J j! -Lp j^p w-~" cLJy ^Aj* ^j^r -^j^j! 

^UiP t <5"y JjLCjt-pLkp t S J jlj *_o- 170 ^p^ jt-4^ J^-ljJl J^i? iJLjj t^r^^ t^ij^ ^^l/^ 
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^jj>- J^lc* ^y LLL j^iJ c^lyJl Shanidar jiJ-JLi aSj-* (^y^ -l^J-^' 
4JTjJbJl *pl ji c-**-*o. oJUJlJJI 4riLpl *-^jj t(L»lp 40 ^.j) f*Xii* ^p 
aJLjL? c-jIjUJ lo^o (j-iiJ il^iVl *Vy* J^* Oli co^VjJl JUl« Lc.j coJjliJt 

i jlSIiJLj < jLJ^ t3*>Lol y> O^kiJ 4jik<£ oJlp J^l? iibj* .aULf 

t ^ tj-a- -^ iLsJl *-• I JLpLiJj I^S'j^l coJuL*^» c-jLJIS* I^JlS* (i ^JIj jw\J LjjI 

,oJUL*IIj V^o-il 4^?liM + g .JL^Lj 

Homo heidelbergensis '? jJ^bU jLJl j^iW C-i^p -X5j .jiUl ^L>*jI ^L 

o oj /r^jJ 4jL>-*>UI oj^aJl ^ LujI l3j^j OjJjM LL^il J* teja* f^y* jr* 
jiijo i j c^JL^- J^Aj t-jjj i L^ikjw ^^SOj c^— 600000 J'^p- ^ Bodo 

Java S *l>- S j i>- JLp JjLp JLi 4-jjL^ L« «I ^, - ./a*: u jL^J^I jl j^^ <LJ rwJI L**» I 

jL> ^jyoj^tllt xJaI^J jJl SjOaJl cCUJa-* 4Jw^ 40000 Jj^ ^ ^-bl« C-ij ^^j?- 

jLJ^I J^ J>- Ji Homo heidelbergensis f- jJ-blA 0LJ| jl jJ-o c jrwaJl 
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jLJj jl jJLj /^Jj Owb£ JSJto p jaJ^jLa OLJi thj^ *^> (* cBodo j-^ 
Guomde {J^y>r cUlj^ ^ Ngaloba Lj^UJj cLiyl uy> ^ Florisbad 

^^4 ^Lppaleoanthropologists f„^\ OL^J^fl j^L?4 a^Ij^ ^J s y^2 ^ a^sx\ 
iCJuJl JiUJi oL-J^i)) a^o^J c^£ r j^ ^ cSJL-Lr Jiu cLg-iju *-* oL*ll 
^ jtSl SL^I^Jl (j^yn U^^aJl I i-* ^1 tiiJJi a^j .((archaic Homo sapiens 
LlLJ j£Sl 2L^L*i 3j*>L* r^j^ *li>-l ^ ^Lxj-a ^Jt 4J jL$" Jij t^t ^^ ^1 

jlT <bV Ji— y 3^1 UlAj tOLS'^jJ) ^UiJt ia^Jl jJfc U^-^ljJt j^ ^ JtjJ 
0LJ>fi Ol ^LJI ^^1 jU/tfl UU* J UjliVl l)L-j,VI cJ*>Ui Ov. ^> <***• 

.c-ilkll ajL^J J» ^ffe Jii ^LaJJI J3UJI 

4J|j ^La J-*^ ^ UjlSol ^ prepared~core tool technology j^U-t <l~Ul 
dillS" t J,jSH 5^ t^Jjj-^j Ajcij llLai olj^l £-~-*aJ f tUajI L$Jti OjliJl ^ 

,1 ^-^Jj^Ji ^^klllj jlSoVI 4^aS l)I ioLuLJL? jjXil5l Jllp LJb ^Juj j! 

oljlSol O -jis Aii t g ^siJl jLuJ^t t— 3*>L^I jy3-> ^-v^3 /^« j^S t £^>- (V^ 

i j j g Ia \\ ^jLjcJ rw^lj /P^°. ^*^ J^ fT^ 1 ^ 1 ! cJ-Ul^tj cC^*>Ijj toJjJj>r 

jt5l«rjVt ^^LaiJl Ujjlaj Ol^JLii txit^Jl ^Jj .U^V <^»jl ^ ^Sft ^ 

*u5y lIp (jtAii y*\ jjfcj tOLwj^t t«3*>L-V ^bj^iJi j^ 2 ^' 0^ ^j^'j iwUiJ 
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Jjl>- *j^ Jjf jLi^V.ls^ jLS"c£Jl!I tjliCJU Jii*il ro jUL ^Jt^Jrl dUtf 

J^j coJUfc Ll^LjT ^Jj .dJJi C~*J ^Jl iJ^flhJl ^ oJUyiJl OjJLiJl 4JI lJLsA» 

o jJLSJl Jm^jj ^^> il jlpL iUll ^ t ^SLJL! ^UJl jtLll JiT c^^o^il ^r-^ 

oU-Jl oLikil 2uU^i^VI ^^ SjAilJ 4j>^ (^W cJuxJl ^^Ip <JL±l^VI 

|5Ljl>) jjutji^l j£*~3\ iJlP jl jJlj /S^j ,2L?tj)^>jjI 4-j-LjI jV» o-*jA>-I 

^^-^jVl ^jiil ls*^' ^JJ - ^ o^°^' Cj* °^ J^ jv^J 
Jj>- Aik^ j^L* j^ oij^-U c^^wJl mitochondrial DNA (jjJuj5jiA\ 

J* L-i^b^VI jLo^ri 5p tj*^ J^HJ -^U^ '^* Ji t^J 5 J^°* (^' 
/^ Jil iUJl Jjj^ jcJ>\ oljLL jy # mtDNA (^jJJ^fTjill tSj^' ^^auJ-t 

tijfc *-« li*>li2Jlj . oli* Jtij ^>- jl i—?Vl 2 w ../? 1 ^\ ^^JfcOJLP- ^2jL>cjlj t«XjtJ 
— j>P f jJl (*^*ji /J^P /V^t^frr ^^ij^ J^^°* cS/W (j^-^ r^y Lj$x-*2j\ ^JbtJl 
rjA lijJb- o^^JLlJLi ^aIul* 15" ^ 4JUJJ l-3j^l!I *^ ^JuxJl — s^it A*J^ ^* 
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«£'J\ sX^ ^ (,A^^\j}\ ^JLJl I?jla^ is^^ L^r^ \j* j^\ ^^ Cr^J 

LJb ( JL1 J^\ji\ ^^r^ *\jfi uy 4-JL^l oli^ta>-VI jp cjLi^VI 4*-^l^!lj 
Lkj j-flJ ^^r j^- (Sjjr 3 ^ lY**-^ JJ~$^ UV" ci! /c^ 1 ^' /P^°. ^V 4 *— **'Ji*-^ 

(J ^J r l j-o-s^ ^Uapl :>tyV (^aj 1 31 j ,4^-jJj-Jl 4^Ul j-4 5ii^w« oULS" J,l 

oIpLJtI ^j oJLfc r-L>JjVI ^J^p ^-^^ 'js 3 *" j' c£-^M-' jvajJl ^LgJol ^j 
cLw^Jr JjVl^ly^-i/t^jJULjl 4J1 T^^waJl^j .((4J^P)) olii j-o^ JbLl 

t_jj\ jvi^p 4^w<ji-t jl c_3^t o^vijJi J*>^>- 4C^U-oj>tiJl oA^J ^>-jJj-Jl rejj^ll 

oli-s^U ( -j^jjwUJ| ^aSLlJlj c J,jV ^>-jjJb LfrJaju *-« tprL»JJl 40j^-Vl ^*» 
j^iJl SjJi .jLo jV ^P f jJl P j^^J 'f ^ ^ j c^j-oJ^I ^J-*^ J*^->- Sj-^oJ.1 

<_i_LvS>j 2jjL£ -y> L_1p jtSl 2jJi oVjL^ -^Lla coJla L^U ^ aji a^-jJIj 

. LJjt3 \ g iLl^gJ L?xJLw*il /V ^ (i-* (V* J 4' g"»,!;^ ft-^-^ OiJlwwO > p jJjl *-oa^ 

mtDNA l?jJl>jZjzA\ c^jyJl u^^ 1 Ol 0>y 'or^ ^ c/J -^^^ f^P 

. -^L>- IS^iu ^i- 4 

c^Ijco^^cJjI ^ ^Ijjj 'jif^ mtDNA l^j^^j^' ^33^ lJ 2 ^^'^ t ^ J, ^ > H 
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aLOjJ ^ V cb^l oljJ ^ DNA upr^^jSfl ^^^t ^^1 c5j>^ 1 u^^ 
C^jjJI (^/a^J-l J^ij -^ u*y^ Cr* V^' °^r^ ^^ M 'J^r J^ ^i 
c5y^ V Suyll /'U! oiilj^ oSf Jaii iU^I ^ mtDNA tSj^jSj^ 1 
jy>-LJl ^15 tj^jJl ^ jjOiJj .mtDNA ^jUjyfyAl l£jj-JI ^^^ (J^ 
oIpj-oj£- v^ oi^J-L» mtDNA c5j^^^r*^ ^jy^ u^^' tV ^^-^ ^'j^ 
tJ^J^S k^\j5 c— s^L>-j . I^lj L^J oli*>l£>-VI ^SjLil iUJt J^p- 4jj^. 
01 JjVl ^WJl ^^J .C^^—^j uii^AJL» up>*p Jl 1987 flP ^ 
Mo*^' c^Lpj^^il j^j mtDNA c^jOjyfyAi c£jj-Jl ^jia-oJ-l ^ oli^VI 
3jjUL« Jjtf Sj^i] I j -ojl^« Oli' o^L^t dJij ji f yJt 01 rji L» t^J^Vl cJli" 
^ib ^ oi^p-li! oLjJI j>-^ij OlSL-^L Oli' t^jLii.) ^j -l£j*- j' J^Lil» 
4j?^Ll!| UI . (^j^j J-^l (V 3-^>-lj ^p^ ^ J»! ^^ L^U^l 01 j-Ip iUJl ^L>ol 
^ jdJl 2LilS" c^jJ mtDNA (^jJJjS'jiIl Lfj^ t/* -0 ^' «^ cJUxi cAJliJl 

t- jljo cJ&j ^ W*0*' ^ ^-^ -^"'j ^^ ^J^' ^ U* LS"^ ^^' tv2jJI 

• L ^ fLp 140000 - 290000 jy 

^jjjl J2-0J-I i? Jas»- ,y2*J ^L-ojJ-l OjL*JM o-^j t/<**i V '^J 

VI JU^ V ^l^ill *LJl oh ^J^> Jsr^ JLp) mtDNA ^jOjjSj^l! 
tljy>>- LjJj 4jj^5u-J1 aJjLI oljJ jl>-b ^wsj-ojdl c5jj^' L f2~oJ-\ 01 t(j jSMJl 

jSLljj .^Ul *4^ (JLp oi^l ((African Eve Vj^H tlj^)) *J>J 
Cr" r*J ] J*3 'V^ Or* J^ f jW ( <ii ^J^ 1 ^^ ^>> '^^^ 

LiJ JiUit 0LJ^>U (^iyl oJL- -i^prj 0^3 i l£- j^-LJl j^ Aii^st oIpj-*~4 

. 4^ 200000 ™ 1 50000 j* Jbji V U JJ 
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oUiJ ^jJ cJULjj t^Lp 200000 Jlj>- ^ LJ^y' cu^L* Lgjf «-jil ^ 
^^li-l /^ iSy>-\ \s\y\ dj& JLi U j^ jJLjbU t4^iLdl p lyVlj 3jlJIj ^-Lll 
t((cJL5x3i)) J^i C)! ja J-iil) ^pj^^J.1 oJut o^-^jj! 44j1JlJI ^j .e£^M 
o'^Lo^?- (j*^? ^"V* ^■^ J^^ ^t^H ^L*^jj cio-iJ 4-^-J^Ji **JYI o Y 
cEurasian (35) LJj/Y V>j^ ^J^ 1 7^ ^-^ ^J tLi^if rjl^ (ak*iJ 
.<jpL$Jl iat^ii j^r j Ai^r 1 (^ 7^ l^J (.Australasia (36) L^Vij^jl j>pj 

f Oalibj C~>H J^-io OJL>- U>-j^ Ll^ ^^o i y li^Jl IJla jl J^jil 4*Jt. j^j 

^yi]| c^>^i UJjlp *kiu J^j ^^ aJI Ju V Jj coUL^Vt SLilS" ^J 
oli*>L>-Yt oJu* e/ 2 *^. c^ ajlJI jl Ju Vj .aJ^'j 4j^J1 oli*>L>-*}L! 

•^j .aJIj-JLp L I jjJ l3^v? (J^^J c£^r*"Yl C^li*>L>-Vl l£J*^ LoJLj c4JLj^ill 

Jl jJ> J^4 c£j*J o^^M OjJ ^ oli*>b^Vl d)l c J lili J*~* L5 U 4«-^t^Jl 
j^UJl Jy*>Lll £- L^ ^^^j .AJa-^til a-^— uLJl Jsy oIpIjl^I ^ l3*>L>-^ 

CtiLSi cT^ l5^J * ^^ 4jt_^Sfl oJUb J^jJ jXj LL~*- frl jIj-VI ia>. j^a ^y^l 

Jla 4jjjjs^Ji ^tjil <~*-£j ji^ll jJLi-l j>P iliJL J^j^l 4jLjukJl ^^^LJl 

.Sj^Ij iB" bjlf Uaip U,Tj LjjjI :Urasia ^j^ (35) 
^j^ ^ «jjW^ j^b ojjoi-l L-^p Jjj*>IjjjJ tLJl^l : J*-£J Australasia U-V^j! (36) 
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l>_^ J*^ ^^ Lg-e -kli^-VI ,rJj °jL^' ojL^jt o^prl^>*j (H-jV ^j*j dJJi 
oLLiJ jdJl Joju £tyc~*\ t^^w ^y*j Jb-i V <-lSj>-\ V~U Cf*3 *jA^^ *^r\ 
ijji aJ^*! ^^ ^ tijijt**^ dJiic lili jl c^j^p j-« J~>l lJ^JI jl «ijl 

mtDNA <^j^jSj~il c^j^ 1 c/ 2 ^ 1 J^^ Ub^il oljy^iill ^ JiJj 
oy>^ 4iiaVl ^ ^'j ^jij .i UI J^p- j&J\ jLi^l J^p- oUj^l j* lilkj 
oV^L- ^jl aJb*j j .^ Ip 150000 ^ JJLi J5I lj& JJ Liyt Jl ^dJi aL'U 
(A t B<. C<. D -j «-V*0 mtDNA ^jJJjS'yAl c£j>J ( L / 2 ^ 1 clr 4 «j-^-* 

•_« 2Liii^ apj-o.4 -kr^i 'tl&rfJJJ^ c£-J W Ec Ft Gt M ^^-Jj 4-CJJ^I L^t 

.X ^ hjj* Ht 1 1 Jt Ke T ^-b" oV*>LJl 
. L>Jj otjot^ aj"5\j ^ ((D) ^-^ oJL^-lj V^j aJ^L- j^JLy^l Ji^j 

^jJJjS'jiJ.t (JjjJt c/ 2 -^' J**»"^ ^ c3jj^l ^y» L r — oj?-Ij .4jj^V1j 
lu bjjjf Jl Iji^j L3 jd^r^ 1 ^ oV*>LJl j$ Li^S\J j£\ mtDNA 
tj<3j .Lfj\^\ J>— Jl 2-. jilji £jjL? ^aj ^c^ ^ 51000 - 39000 Jljp- 

:>J*>- JLa] $Jl±il Jtr^ L5^ tCJ ^W °J L& l^ rc-J^ljJl SjJjJl ^yaaj Uaj) iJllA 

^jJJjSyAl c^jyJi (J ^*^ ((X)) ^—j c£jJl j-^Ul cy-J^J^ 1 C ij-oJl UaJ 
dJUi ^jjJ ^^j: V j .aJU-*JI ISsj^I ^ jr^L^Vl jlSLJl ^k^ ^ mtDNA 
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Human History through Mitochondrial and 
Y-Chromosome DNA Mutations 



DNA Jy^Sj^l ^j-Zdl g^y (JjJ^I cS 2 * 4 ^ 1 ^IjAl* J%^ ja (Jj^Jl ryj 



U) 



Oj^l^j 4^^Jj]\ cjIjL^II JLmJI 4j2jjj>- (jy^jj . Y^Jl^ojIj hjJujSjiAl a^U^^J-i _i 
J/ Jf <ljzII LS ^j . (ikldl J?jk£l) Y L ^ a J l/Aj^j^j y SJU \jjjyfl (Sjjd\ ^j^cJ^lj 

J>^ *J^y>LJ/ (J^l&jjj ^Jzj loJiJ (.AJLfrA ZJ\jk>- J-hL* J\ J\jjJ\ jy^J cZL>Jj>Jl! 

JJsJ AjjJUjfjidl /hjjjzll <j^)J%Jl Jf jLZjj .ab'J L^^ jS\ f \ JfjjJf ij jJL* 

jhLdf Jf o y>LJ/ LfJ lzJ+ j jd\ ILj>JI cj\jj ty Jj ^Ijity ay Ssj*rjll ftijty 
Rob DeSalle. lan Jj^jJtidUj uL~uj <sjj s-^k^jr* Jj*-L* *uJ-^^ < — ^yt SjJbxII 

.2007 c^LJ-l Jf f*U±*Jl ja ;dLjy\ Jj^f cTattersall 
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<-^\j>- iilS* Jl mtDNA ^jJJjS'jiIl <Jjyl\ J*^\ J*k jA*3 

L y2>*£ JS^JLm . oIjiJUijI sja *s* Jl J-P tjL^J^t jLLijV 4-^uiJ * bui r-ij-ojJl 

t. * * * s 

c^IjIjj <i^lu. J^jCj U>^i Lal .LsL>i L^pb MJ;> jL*J^I JllpY ?y*y> 3p^ 

jjSUJI 5V tmtDNA c^jJUjS'yii c£j>Jl J^s^SS iS^^\ y^l\ ^li 
oU^I «iJUbi: Lojlj t y r j-** j* j J? j X f j^j^j^ jjS'JlH dUiO AJjfsJb; Jaii 
olpj^>*It aJuIp o t>e-^ Y oL«j-^j-4j^>J 4-^lj^ c^^jlj .(X is^j-^j^j^r 

}y>rjL\ L ?Jr\ ^>dl ^L-t J^ LLyl Jl Jil*Jl jLJ^I J^l Sy cmtDNA 
-ULcV iPj^ll oV*>LJl ^ j*Sl bJLp UaJ Owb^j 2UjJt!l oijfc £^Jj .i]Ljb 

y£ jl olitJl c^^j^t US' c(Liyi ^ :>^ jli mtDNA ^jJJjSyAl c£j>Jl 
J5^i <^Si\ iLjJl ,JLj 4Jjlia 3jyfti;,« cJlS* L^i &J^3 c^Ps^/* j 'j W*ij^' /r* 

C^*^=>l ^1 SJbjJLl ^jJrl oliLJl J^ ^UipVIj ciUl dy>- tprt^lj 

l$i>oj c^jdJl ^j^^JU L5 ^y^l J-* 9 V I ^i' ji*^Vl c/>Ut-^ r-J^j 
yi\ A^Li! 2Luj ejjf ^lil J*>\->- Ljjjj» r j^ l-^r «Lu? cJlS* Jai-I *j^J 

c-j|^Jcdi o y.Ju -i-i* c aJLj J0 ^LLoJ C-jIj^i j>P CUjIj JS^*to 2Lv^l>-l 4jL>til L^Jl v« 
_/*" VI j Oir*"' uV. uOr^-6^' c3i^ ilr^ '^""'j L^^r ^ ol ^^J^Jl A-ilyJL) 
ol^Ljl oli c J lili J*~* L 5^ p j caj^IsjlJI oJl^J Uijj . Lgj j^iJj ^Jl jisLil ^ 
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ciyu (S iil) (( Java Man * jl^r oUil)) j^ OjjJj>o Ui^l J *jJ?\ uiJU^Vt 
^Jji-I Oj : „; : .sA.ll jJl>^ LoJLj t(javanese H. erectus i- . -s AT'u ojL>- jLJb Lijl 
Choukoutien H. ^-~^il jJ^ffjJuJ jLJl) ((Peking Man uys. OL-^Jb) ^ 

.((erectus 

a-jajt l)v°-^ J>! 'j^* (*-' Cr* 3 -Homo erectus w— ^xdl l)LjVI ^wb-ij j^L» 
^r°-^ Homo habilis j*&\ jL-JVi Jju IjjI ^jj-iJl hominids jLJ^I <~$*%J\ 

jilj^Jl jjp ^U JLp OLjVI lJ^V t5j^i £ijliN wV^iJ aJjI^ {J\ 
\jjaj s\y# jJJ3 j^ p lijJt ^owait ^ t4JLJU-l ^j . 4jL>w jJ-J morphology 

^Jl A^JlJI *-^ljii Jlkj j^ C-olj Ji 2LjLJ^I OjL^U j! 0^3 31 tU^a^- 

cJlS" I4JV Evolutionary Synthesis c£jj^ v ^j^ jlSil *~* j»->*-^j l*i*j 
dU3 JL. J^*JU Jj^iit ^-ijiJl J^Jj .SL^> JIjj V jLJ^I oi^U ^1*4 

joo j>sl c^ijlIjJ tffj*' Cy~J^ u^ A^j-~^' ojAjcu jiS^Vi o»i-* J**^ ^-^j^ 

J 1^ Jl Oj^i f-LJI L^l (Jj^ jJ t 4 -! < ~ij> 9 y j! c^ ,^g?:U oLwJ^I ^oju^i 

i oLJ^! ^iM^t ^p^j -^.y^' W'^J ^Jjj' ^ Homo neanderthalensis 
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c-^j tJaii ^Ijl^VI Jj^ j* Oli* jJj tij /^ J --^ ^ 15000 JJ Lc.jj 

. j^U-'^U La Ipjj b*Ui* LL^aJ j-o-^j c5-^I ((archaic Homo sapiens 

j^ ^^cJijJt LlDs-j& ^U?- Jj^I? ^ * jJl L»Lc :>Ji£ aJI ^^il; (^ jJl * yJl j t 
joU ^^>-y:.j cdili A^J .(^jJUaJi ^a-iaJlj tl^^J ^^ ^^^^ ^j>-LU 4_pr 
Oj^3^2skA\ L>r jljj jjo Vl s^LJLp OIS* tc5jjiJi v-S'jdl u^ (f ^ (J 2 ^ ji^*^' 

f ^ J^j -fij^ ] t,jub u*-^ r^ 30000 ° j' 200000 JJ L-j i^ IpLo 

Lj! ^y» (t-^jJl L5 ^ t J5U]| jLJ^i 413 ^y iJbr j-^ill JUjJULJ jLjj j^zj 
\yx\^ Lu-I ^LllC V l^Jj .pJbj-a-jJ Ujb Lu-I LlSCLuI UUaJ Jai-1 ^^ 
L^jJr aJLj^AJI ^jJlJ-l Jjc>- JLp JlpL* IJu&j tAJLy^i j-iU-Vt J^<^5 V^- 4 

.UU: aJj^I ^r*^ c5-iJ^ -^U Jj h>x^>\j jJz 

^U cLJt_p ^j Ngaloba ^Lxjj Ndutu ^jj-Uj Liy' V>^ ^ Florisbad 
JSUJI OLJ^I )) Jl ^jjJ Ljjl JLp t JSUJI oLJ>U c^J L$jf ^>ljJl ^ oLT 
LS* b J ; W^^La j^ J>^io 7x-ll) Ljl di-LJJ a>^j .LJ^ ^W^ ^j ((/c^-SJl 

^i^Lcl d\^\ji\ ja c^iii ^j .li^ 200000 - 100000 J^S Oirt>.VI oLj)fl 

0L^J)fi cJ^V ^LLl ^^pr jJt JLp JJ^ Jjail c^Lp 160000 s^j 1 ^ L- Ji ^ 

Jl^ jJt ^1p JUj tjjSjr, Vj . L^y I (i j>^ ,Jj? " Ji fj*^ ^rW Ojg:^ cl^^^ 
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.UU sy>r^ L^jJ oJb^iJl oLL^Jl lilT diiiT IgJ 2uiljj c£>-Vl Uj^dl 
^ 4jj^2xJL! OVI ^^ JUl ftJ^il -^P UL J^-£J Herto yj±* oj^i^f Or^J 
^jjt *U*Jl i Ut c2005 ^ UJI ^j „Lu- _^Al cJjJl li* JL. JiUJt jUJ)ft iii 
c^eai JiU OUJ^ LgjT J-iuj jl5"j tL j-jI ^ Omo j*j\ ^j I^Ip jip a^j^^^ 
syrj J^ SU^ Sj^Vl o!* lJ V c JU ^1 JU . L5 ^* f U 195000 Jl ^ 

jJuj .tiJJJiJ ijy \-&\ tf p-^J* 1 lJ^ c s^^-' ^^ l^ ^^ J^ OUji 

Klasies ^^^^ ^J <4~^ ^ 0ta U-J ^Ul clw^>- aJaAiIl j^USH J**>. 
hj£j OjSsJ 01 ^ oy ccu^ ^ Lp 1 15000 J| ^j*jj U*o*' ^j^r ^J River 
j^» jb^^Jt ^j Singa Ul^ Ajy ^ Vj^ 5^j>b^j>- oJj>-jj . J^^" J^^-l 
^ Border j-^j^j o^ J> A>tj Ui" .^U 130000 ^ Ujjj U^p 01 f^r^ 1 
ojs^Ua j-i-jj <UUJj j^UI Swaziland wAJ*>ljjlj^j Ulj^I t-^j-:^- <jy» .ijJiJ-l 
Ha ^ dL^iUi ^ j^p^i JLp fU 100000 ^ U^p Jbjj M j &L5 Jj| ^^ 

c£j^Ul Jx^JLS ^L j^iyj J-v^l Jl ^JiPj otw\^Vl oJUb JS' jyioj -f^jUl 

2LkijuUI j^USfl cJlS\c/yU-l oJub ailS* ^ ^sJj .^jJlJ-l OUJ^AJ j**! I 
.j^b j^p tp*jjU 015* j I a5ju t£j*U' l$J&-£ wbwU- /^tVj 
wbjj>tiJLj c l3j^UI jV cijj^il rsjjUlj ^j^l J5\JlU J-iii 4~Sji lJ^j 
Lgjl JLp ^>-jJ^JI a-^UI j^ l$Jl jLLj U ULp 4 5W; ^ ^ i^yrjL\ cqUa..>JU 

4jl ljj>- ^i?ljjt j^ jlS" ^j^^jj ^i Jj^j c Jlili J*~* l5^J .i-iyV }\J&*\ 

iJjij cJebel Qafzeh ojiS J*j>- «ij^ ^ ^u^^iJt ^Ul j* <i^i^>- JiU jL-Jl 
ci^V l5>-I j^UI ^j . L5 ^« ^U 92000 ^ jtSl Jl *yu 4jL ^t a^jU 
^ jj^U c^J ^ j cU U^j Uj5 jol LgJl jJu <u*oD aS^II ^ 4jj5wU jUJ^I 
Jebel Qafzeh ojiS J^>- ojjjL^I ^p j^ ^tU^uJ d)i l^^o liU Uli ^w>ljJl 
5w?ljJl *^« d)LS" tf- j-s^^lb <SUill 4iijJt ^jJLaJ-l cJlS - U^aj .^Lp J^^j 
jjJJI JpjS\ Js> ^lyVl JjV cd^jU-i oUJp>U l^j^UI J^LiJt J>g ^ 01 li^« 
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u3t>t^i iaJjjlj .lL-jjJ-I iJjJLJl r-iLc J w» j (j^ Jl5 dj^iS^ bJjg . ..tu 1 ajIS" 
l3%^I jJJbul LjT c4j:Ji5 4j^^>- olj^L» Ljj^I ^ Herto yj±* <i OLJ^I 
ijj>J-\ j*2*}\ [^jiyS^ LJ^j-*' tyj> ^ Klasies ^^J*^ ^j jLJ^i 
cdJLSi jp %ii .Neanderthals JUjJJtJl jLJl 4fCk*l L» ^alSj ^1 ia^yl! 
js> Jebel Qafzeh S>3 J^r J OL-J^I lJ^L-L <kJ^ll *j>*J~I olj^Vl cJlT 





Cr* j^ di Obj^jj jyls^JJ ^ Jebel Qafzeh ajj^^J^- ^J^f ^ jizo^^^l jiSU 
\3\s- OLJJ (J J Jj*J Lpl ^Jlc* ijyoJl J, J hj^-jii l^>^ M J r i JSLa i^jij -f ^ 90000 

J>j^j^> <Sy J h^~ Z&J-Z^- JJ+d^ 'j**** J f-r^ (3j-&>- •ij±*$*j\ (Jj3 AJUazIIj <5L-o^*J/ ^Jj^J-I 

.Jeffrey Schwartz 
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jLJ^l ^jyJi J^ l^s ,j}\ S^Ul Jj^oJl J-iif Ol v dLi. V UTj 

J jl ,V*2j ^3 . Lw^J ^Ai^" olijl •_• ljs^^ ^iu 43j\^im Ljjg : .to I jJLS /jAjI 
y^JJj ,*lp 40000 J^j->- J^ 1j jjjl J,J ^Lp^dill 4^-Uij^c^Jb- Jilp jLJj 
V^ ^y jij^ jll ^ij-o-U V^ Cro — Magnons j\J jJI*j^>JIj t_3*>L^Vl *Vj^ 
^jjJjJL-j^SJt <*^J-* j-*^ ^~^-> (j-* p-*v^ lJ^J -^J^M ^"^"J ^P" - LwJ^i 
fcU/tf L f Ip 40000 Ji j>m (U L^i) L j j jf ^ ^yJl j*— iJ\ ^ Cro-Magnons 

\yyn o\ r*frj>\ j* j' tti^Jt ^ A>-j ^JJl early Homo sapiens ^c-XiH 

4^-4 aJU-^ J*>U- ^j>Jj . JIjjJjLJI OLwJlj ~-gi*}LJ \^*>\>*lJ\ jjl (ia-u-jlll 

J&J&- ^j*ij ^L-^y s^y^ ^ Aurignac i3Lx>jjV*ijI V-^0 Aurignacian 
0wbJji-t A^LwaJI oJl& c^aA>ti^lj . (Aurignacians l^P^sjjj j^. <^Lu^Ji oJia 

(^^sjJ-I jva*Jl) ^^Vl L^^r^J-l jva*Jl oliUi ^5^— J ll *UU- Jjl JJ j^ 

.(l* 10000 

(jljJ^^I ^j^xj>- lIJ L>w1o olj^Vl ApLu^ oJjJL^Ll 4JL^laJ! C^JjLjajj 



Ljjjj! ^ ^-^j -^j t^j-UJi ^JiJl c5^>^ j^a*l' ,v» ^„yVl ^iUl'* ^ Aurignacian ^iUi (37) 
jjj^- ^_^ o^ji^U to-Ja^ <l* 36,000- 40,000 ^\y- Iia ot-b ai^ .L^T^^ oy^j 
JjjIp oyt> Uku ^ Aurignac ^L^jj' £*y> ry> J^-* ^Vl .<^-^a^ ^ 26 i 000 Jj 28^000 
SjLSj *_* c-ai^y L^Jl jUV^ ^LJLp ^^j . M jr* *LiliiIi oJufc JuJ^ .S^vJyL'i Haute Garonne 

,oljA f ^ <pLuoJ Perigordian O^j^jjo 



-{158J- 



facebook.com/ketabtne 



J L/3 n)) *ji ij /r* J 4^jJ a^« (5 j^> J^^i <S^ lMj-m2j1 Lta S i La j»|j.>tl^Lj 

4-4Ji>tJuJst aSL^wJI Jh^L^ (j^- l^r 3ii^£) ^iJjj aJLjI? lZiJjo* ((blades 

(2j^u L^J) jtSl 4-J Sij-a j^ cjIj^VI 4pLl*^j Aurignacians jj^lJujjVl 
i3jaj JUjJJLJl jL*Jt LpJj^i^lj j^ ^1 antler J^jJl ^jyj f Ua*Jt J±* 
j^ ojLp Aurignacians O^^jJ^' olj^l jli cSJLJW ^j .IJj>- aJIJj 
Lgiaj j JLp JipL^iI JlS'j-» <ui» J^-^°. oJlpLSJI Julp *-~JLj <SJj 4ixJL« 4_oia-P 
oJLjill s^L^VI ,j^ 4JLxiuJ Liajl Aurignacians l)jIS"U*jjj V I £^3 -r^J^ <**&jl\ 




^ Chauvet cuJjlZ U^f Jlj-L>- ^jjJ ^j^^Jl dj*l\ **~^j £* ujtr^ $jy*^ jj^ 

c^Le 30000 y* jiff Ji jj^Ji aJjb lyuj . LJ^i ^j^r Ardeche Valley dl^J iS^j 

Jean Clottes ^jlf di>- Z*Jjjjj+aJI m ^LJf ^J laJj^di fj^jJl f*til ^j 
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* a ]\ Lkil ISwo rti^iowJ Lbt^t L» jj& t4i *J j^> i I •-• /^ /§*>■ caJ-c^p oUi y 
^^ J| ^ ^Jl JJVJJI Ji ^U^/L* .LTlj^V IdlSL. iTljil I^S^JLuI 

CjULj^I /-• 2Ul**4j Afry*^ *-bt\jj Oj-jj-jL«JjSJI iJy t4P-L^ oL^jJ^iSJ 
oUlj^ j^^ (j^-j t^U 32000 ^ jlSl JL.j .SOjyiii SJ/^ 1 f-^'j^ 5 ^ 

JUwmsl^ Li Ljly lji->»i t4JL^kJi o*ig->j .LJy ^.j-^r Chauvet cuJjLi <~i$5* 
^^j^ ^' l^ '>^J °^ OjiiJl jtSl ^jiju j^-^aijj t^lp 20000 ^ ^jj Sj^il 

J^aif Uli! ^ VL^jjjVl Aiijil JJIjt ^ oJ^rj ^ *L*Vl J^tJj 

(JljS' ^ ^j^t^I j^Jl M^ a^ 3 <il ^J** L5^ ^"^ lA*^ l^ ^^ 
Vogelherd ^j^L^y <Jlq£ ^y»j . jJJi j» f^Si ^^ jl Chauvet c^ij\J> 

<j\ .^-Ll *X*JJ .oUi a-^JL! SjowaJl J-JLojJl ^ \^y^ Os-Ur Ulm i' V^ 

11* 01 iWtAlb ^jjJrl ^Vij .c^L>cP>U ojtfl Uj^Sl plp 34000 JLl- Uj 

liJl ijUa>tX^I J^AlJ "kjJj' l^ ^ tA ^~' jv^' Jj-g-" cJUr ^1 ^iLj 
i jS\ 4jJsS C-*JL>- jj .4-jL^J^I 3l~oJ--l Lgisjia^j S 3^*1 1 pUai-l 4-Jfc^i 

t4^JJ f JjLHj L^>^j cc-^jjiJt Hohlenstein~Stadel J^Lz*** jjli^iJ^fc o^f 

(^JiSlj 0L~J^ ft-^^T /V eJiJ^J t4jul^- 4jL Jaj /p^J ^Lr*j ^J^ (r* 3 " ^°^ 

— ■ i* . & . t t- 

jJ^j U c^l ^y^ o^ J* aL^ 5jj^3 c->a^- j t2004 ^Ul ^j . J-^l ^ly. 

.^S'jLidl SjUtil iconography ^ij-*y^ ^ '«-J^r cJ5w ^^J^t j' ^^ 01 J,} 

C->JL>- * 4_*^uL* -ojJb i lajui 'ya ^^ ■■ ^ SjJ*^^ 4jJa3 0| ;?.uJutJl Jj?-i Jj^jj 

j» oUMp J-c^-j L^y J* Blanchard sj^*%. J$ 4-Jasll Sy^wsJl ^ 
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Ail J-* ^ f lp 30000 J-* jiS» J,j ^J^J oAiw 4jj-vi> C^l jJJL jv'j^ O Jj>- JJ 

Pyrenees Mountains Vij^' JW^ ^ Blanchard ^jLiJ'jL ^ *py^ ^>^ 

jj^llij jjVt c3 ^P ISI 4jI ^L*j IJu&j ^(jj-^jJt *QaP ^ C-JtJLs^ l_J-pV1 ^^Ip) 

SjJcs^ Vi^ JiH^ C^Jj>rjJ .L$J Ij-^^p J& f-^yi\ rji> oJLaill b\y^\ 
^jJj^ xij^ ^ 4JIA3 j^Jj ^W-S Olyl ^ aJIp ijj^- 0U7 j^ o~£ iS'j^-* 
4jj j-g-o^r ^ L»yj ^ Ip 30000 J} syo l£^ tSyiH Dolni Vestonice J^jj^i 
Lfy^- ^^ ^JaP ^jl oJj>-j <u^Li A*jil ^j .Czech Republic di~^l 

j, & L " t. 'P * 

lg.:>J 4iLj( Jii oy.l c^Jl>-j Lo^ • L / wJ ."^l 3i?L>- j! *-gJLr?jj ^j^j li^j 4 ^.j-*J 
.4^* 10000 -j dJJi JJ Lc.j o^LijjjVt SjIJL» Ji ^jaj Lui^L- .i aJLp 

jj^ill e*>*~^j 'ij^Vl C^y^l j\**)l ^ tAiw ^yjJt rc-^i U OIpjv- ^^Jj 
oJuL« o^>ipt LgJl JuV ^t A^S^\ ^j tol^Jl aJLJL SjjA^ OLo-Vl l /2*j ^ 
«j« t jLtll J~^ J& L^jj ^ Sungir j&j*» £$y> Jj .S>-VI ^ ol^^tf 
oL>- ob <uip cJa^ Liy 1 -^ £bj LjJJ^ (*L^ 28000 J, i y- JLl« j^* \>tj 

LS iiyjz ^ij iJipj ijlj^ Uajt ciJbjl UT .JiVl (JLp c^LpL. (i>^lJ 
0UjiX9 j*>lii? -^rj 4<U^iJ fijit ^ij .0jI^>cj <jyj^l olj^l ,ya*J C^Jj>-J 

tSai 2l^j_L« OjSj L« S^Lp ^zjI (^LJVt ©JLgJ /5*-^ <<j-SiJ ^W^' c^J .^l-iil iLv 

. Ja-JaJL diJi J^P 2LjLT cJ^u Jj>-1 V jS3 
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l5 1p LILp JjJ jotij-v- 0L*Ji jilj (^ JUl s- jjl ^y* 4i^jJl Oli t4±jjJ-i ajLJ^t 

La ISo ;4-pU<£3 ^ I <Lw>~UJI L j-* l^tll* J l>-jJjU J i Jic4 (JIS ^j\J a-JLaj jSoi X_**l£- 

cuSlS' LgJl v^ La Jl?- J,! jjJLS bu LuSo i b.^ib <j\J aJLaj^SJi ot*-oj^f t *, h :T 

4^spLx^>-VI oLaljllYlj ^pljiJ) /-a oJJLti Os^-i Lg_oJXj£j ^Cj^ LT^' ^^* 
.JL^I JUbJ ^>-J^ -J At^JLa O^ljj A-a ^jLi^l f' IJb^l iJLfe J^jJJ 

^I^Ll ^Ij^l f tCJ^ 4JL^ 10000 - 9000 Jlj>- JL. t^^Jlaj^l <J^ 

01 j^Uail (ji*) jJLjJj c<— ^Li-Jij c^J^^ ls^J r^J^' ^-^-^j ^jL^JI 

^-a C^iJl^ (^1 jj^ LalX Lila I^JLS' (J^jJLaj^Jl jl oLo^ SLfiLS' L^uLL? j jSsJ 

51 ^jju \J .{jJ\ ^UJlj U*j £* JpUuU IpJb^uJ ^1 UiJi olj^SJl 2LiLT 
2^- 40000 Jt^» Jlu AiliSC iJL^j L^ J*i]Lj jpj^rj^ IjilS' OA-^ 1 t^ 1 



-sA>» 



j-* <Ji^Vl c5jJVl J^r^' ^v j^JjJLaj^Jt J^^w* 01 ^ (t-P^II (J^j 
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VJ tl§^£ 4ikdl ^ JUjJJLJi jL^Jl t^ffy ^Jlj tL-L-l j^jJl j-* aJU^I 
0L~#l ci^ ^ij^ 1 *J^ W^^ g^ 1 otjUVI Jjl ^ Ll*j Jlji V <Ul 

OLJ^i *-* I g^: v ; /5^' oll?LijJl /*-• 9 \y\ /|P ol jLil ab^jb UI Jj Lljl>Jj . L^i 
oli olj^Vl r 1^1 1^ t J lili J~- J^j .iJbr 2LC.05 oUjf ^ c^U-l JSUJl 
olj^Vl ^ ^>JI IIa 01 ^ ^)\ Jl* tf Lp 250000 JL. LLJ>\ J^ J J-^Jl 

A-Jal^-J *-S L»LC in^jljji ^ya (T^J - tiJJ^ wi*J -3»-bU C^J t<^*" L*jLi «_w2J i 
C^ ^jJl IJUfc J-* 4^2>dl ^>-^JyXlJl Aj^Vl J-* 4~^xll cJjUll JLLj yd^LuJ jl 

J^LJl jl j-^j c4jLiw« >cJL3 c~ij ^ ajl^VI ^^-^ J jVI J^^l -^rj lt^J 
j^^Jl JU- tf Lp 100000 ^ jtSl JLl« tjb 05 4j^p^1I jl oJLill al^JJ (jJlll JL*Jl 

t^lJLaJl 0L*J^I c3%^l ^j^p f^J^ ^k^il j>P ^iJl t/ 7 :-^ L5^J 
<LiLjtll 4^-L^i t w; U ^tO>tl^VI *-Ij Oj*^"-^ t g 'l j^VI ^Lo-Lp ,/2-*-! ^b&u 
^^^MS' ^J u^ ^>^ J^ c^iljil dIa Ji* J f U 100000 Jl^ JL. 
cd^i ja jtSlj .LiyV oy^l a^iJl ^ l^^I Klasies River Mouth 
cJlS'j ^»Lp 75000 J,j ^j*j ijL^ii 4jjU^j ^j^l ^4 2 ^^ — * >*]aS c^JL>-j 
4iL^a ^^Ip *i\jj\ Blombos ^j+ajL Jigf' ^ ^^Oifc ^.^^ai) Liij 4^ji-L« 
^ q*\a oli jc^Ul j-a j^iT ^^ ~j>-j .Klasies ^j^^y^ Jl^ ^j& ^y 
C-Jtju^ LjJI oijtj 4jjil« t^lJU^i «^ (J^'^J ciL*Jl i ajj-4 Ji c^U-^>tll ("OSI 
c^Jj>-j L^ .l!ujoJ-I JiLjJl OL^j^AJ c5^l S^by o^Lp ^aj c a^.^^ .rjl o JJ 
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Ljjjt Ujl^Juj i oJL*J <>-jJu *Ui*Jl j^ APjJu^ll aSOuJI «-^^U a*JJJ 
.f U- 80000 J j ^ 05 ^^^1 Liyf J ^Sjh* J cJi. j»Lp 20000 ^z^ 

^j\ ijiai\ i 4Jl o jJL t U^JI 0L£ L^JLi oj^Ul toLiLiisVl oO^ r 3^3 

4-^ji^ olj05 ^tj^, c^^iil oVUi^V* 01 <V^^ f^p (jJl AJli! cJt 

^^Ssj i ol j^lalll oOa 01 j^ <J>J\ ^J& (i L* ^j^. V j' U jfJJLa LgjLLifl oOjO>- 

.jlUJl J y- ai^Ul joUilJ ^kitl ^L Ll^U Sjj^aJU 

^ J^pi }^ t£j*M o^^ Jo^ cr^y^ 1 £>J^ J-*^ ^ ^r ji Vj 
oJuOi-1 9 \ y Vl 01 rd^J 0t <j^-^ ^ J . « >^ aJLSjJI ol jOlD LjL^I oLff 

^ aOjy 4-aj^J C^j^I OLJ^I ^-LoJJ Vj .4-jf^LJl A^-LSl j^ ^_pr^ ^ 

05 ^j^LJl H^CAJ L5 ^ 1 -k-°J ( o^J '-*"* ^j^ c^ 1 ^ £• J-*^ 1 
, . Li *wa o^iJ I 4j>-jOj t\3y\ apj^j LlXj£ c4jjOJ-1 oLS" jJL^j! jjfo f-* j^ 
01 ^s, V ((Sj^iJl ojOill)) ai^*J Jl& ^JJa-y^l U ^L^S") 01 r^>ljJl j^j 

oULOU 4j>t-jj aI^L^j c~y*Jj cLlS" ^OjO>- 1^.1 SjOiSt oOa cJLf cdJJi j^- 

.0L*J^1 (_5*>Lo| rtjjU ^i Ig-ii;.^ jJ| 
2LSlj:>^l ojOiSl ^ JyiJ! Oli tc5yVl J^vJl j^ ^JVoi^t ^kuJ li LSijj 
4j>- jOji ^ I5y U r-Jj tlO>- j^ ^^s^^iil 4JLjyl n-^ylj J^^' 01-J^I jy 
Soi*il C-j15jJUJ,1 l ^ aj) JjiJl JoJl ^ Lc.jj .^ yJl c«^ /^ Jj i^^i 

0! j^ (^p^JI J^ ^^ t^jli-1 (il*!l j^ UUii ^Jl Oiji>r-olJ La Ip^i 
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LgJl il -4jj-*j cjUIS' ^^i cc£y>-VI a^UI ^ <^rM cjLJI^JI l£t .oJLS*il 
o ^Jj L ^a jt '* Jt^-^l Ji ^^^^ L* M^J .(i^l Jts^-^J o-^^P^ jj-*^ °^ Jb 

(J,! AjL^^Ls c4-uii?lPj A-^lSoul oL>L>*^l J^-Jl lIt^ jg^' ^f-r^l-ij 
Il^II i 4>- Jl 4li5" j^Ju JjL^j jSP OjLp Oj>J d ~^M cAj^SsjlSI CjIjL>bJL^VI 

cAj^^JiJlj A^Pj^^i! cjLjLwJ-1 ftl^prLj f_*ij (Jl aJLa*J| AJLkJl oJlfc jj* a-J-I 
aJL (juj Uij JjjiSl IJl& ul IJb y ^^^ .((?y iiU)) Jiu 2lLl»I ^^> ^ L^ij 
^Jl 2byUl oLJl&l 5i c^lill j-i cdJJi £. .^i^* jJ^j \LS ^\ f>[*}\ 

^JuSsi . oj JJlSI oJlfc diili^ i cJiJL» ^p CJjjkJ Ji c£>«^l ji^-^ ol jJi dill£ 

J^>Vl iijLii. JSUJi oLJVt 51 i3l j^L UlJu 51 Jllo JlyJ! IJu LSil j jlS5 

• CS^VI oUlSJJ A*^llt yljjJlj oLjJliJlj oL^^Jlj 3jjJii]\ *-« A^Ju 

<j* VI j J-^lj ^y^'j Charles Darwin jjjjI-5 jJjLSJ uy. *5%J' ^ ji^> 
. f y+Ja}\ cto^ Usj j^kJl iJ>Ji} jU^Jj U_aj cAlfred Russel Wallace 

tLiuVl JaiiJaJ <b?^p* A^ijJ^I AjIjJi Lp^J lS*>\jul iuy^L l-tlTJLa r^Jj^ J^J 

t^i f- jJ j-o-> ^li'i jo^l ^ly VI tj^J V^JL cdi!i ^ .jJLIi l? !p OjIbIjj 

* ^ * * 

(JajcJ V^ ^>^ J^ ^^^l frl^-^l (>* L5 :: >- *>W^ lj^ ^l e^-^l dr 4 J- 3 ^ 

.J^r *^*j *^>- Aj-^Ijj AJUail A-^L* 
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^^JaJl tliS^J ^^Lc ^Ji/ c^?L^ Wallace ^Vlj j (1 i JU *J JU* 

t ^ Wallace ^ VI j Uj .&L~* ^^SU blJ^i 6j^J 61^. V UlJ^i 61 
LjcJaJl (Jji La c5j^ 4 l5 w ^:^^ tLSijVl tjywftj ,-Ip AjjJlS *Jjl! <d?L^| ^>«-P 

4->t_Jj CUi J I kiiJi Al* 4j^>*^JU ^r^y^J • ^J^^i .XAjl «-J-^O J^^ I g <* 'Z 3 &J 

.|JL>- 2L51j A^LoVI Aj^^ cJliT t2L2JLU ^ '^j^J ^-^wuAzII IJLjJ 
c_Jj4 ^*>^- oy ^-^ cs*^ 1 *L&VI 61 £" j-^^. Wallace r-Vlj iJj^l 
^LioVI J- 4 ^ '-^r^*^^ Jj .^LiJ ^pLo ^j^yi J,l ^i^^ 9 SJbJL?r olijJl^- 

^k VI v^s Lf ^il li^jj <.c5^ip J^°* v*^ ^ ^^^ ^^'^'j . J^-iJl 
^ 5ij^ *-a ol^S^j LgJju4 ^1 ^2jU^-I — adaptations oUJnj J^i l5 Ip 
o ^2jL^>- — exaptations (38) lJuxJI J} ^3j>3 ^^^ ^- ^ y. J* ~~ <>LJ^ ^ 
jji^laj ^wb^I^J ^v*^ J^^h ^^* Lgjt VI c^JLLI c3j J^L) kJy V oOjJl?t 
i | <exaptations uA^Jl Ji P J^ L5 ^ p ^ij^yr V^ ^jJl J^^J .o-^i^r 
6ljJaU ajL^-JI ^ jl^4 61 JJ Ov^l o^*^ wi^^H J JUS* jj^kl Ai^JL>tJ^I 
u ^*j 61 i]jJu 61 v^j t JLJ^I ^Ij^V! jjlal *Jb>- ^j .bSu? r^l c^JJl 



o Ia Preadaptation 5 .Exaptation. Cooption ijj^\ J^- 5 -^- a °>* ^r^j ^ oTp*^ (38) 

j»^iJ jl /^-^ ^ Lo-i Lg^Oj ia^-X^ sJj?-Ij ^i^J ,»-L>J L^jV ^~*^ ^^r 4 jj^"" 01 'S^i (.ij^ 

J5" ^y i«j^ Exaptations jjisd^ J>^ 2_^» oj^ ^-^j ^ ^jV^iJ' oijfcj .(jj>-\ ^a^j ^Jb^ 
c^^^di) Exaptation -^ ^Ioju j»UjjfcV ( .OljJaJJ 1 g i Js J v= jp-V c-9j J* J>^3 cojly^l ^rj^ 

ji>^ : ^lll aJLjJI yjjktjl j^ ^-Uij jjWtli 4_J^P ^ [>j J*J^j (jj^-^ J^U- ^v*-» 0J~* ^kj <J 
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. Ljl* jJujSJJ -oJUb r- LJbl /-P LU! JuJl>- fr-g-^ Li*-J ^1 

Jlpj .LlS* oJuJl>- c^UISs^L «jujii 2Ljj r-Lj^ LiLS" jlS* (aJLo^p ajjjIsj *JLJ *^» 
^jLT L-i^u V L! j V tlflJb^til a^pLjJl ^jJl oijUsj ^ 4iyu* L JS* j^ *-P^!l 

j^jp t * r oi cdiJJJ ^>*^j «t^rW ^J^ ^^rV ^ Ji (neurons oUjjyJl) 
Jj^lS ^Lil LiJL J*^ y; JJl ^SH ^IIjj^I j^ V^^ J^y I J^ ^1^1 

jl .^-w-r.J jjJu Oj^-Vl o JjiJiJl oJUfc ^LP g- j J2 )1 frliJl -wo iJbl •Ss-oJj /J LjI L 

oLLjJI o Jjb JjJ t JaJ-l /r^^j .s-j^Jlj exaptation 04S0I J, I 9 jjjjI oy^U? 
,2uLaJL« L^_>tjL3 c-JLf L> fr* cLjjli -b*j L^L>- l>-j£ < iL?vT V ■ t La U! 4-jlJjj 

L-3jvaJl Homo sapiens JSl*Jl jLJ^i fr jj ^ Sj^s J~S cu> jJ-I e£j&Jl c£ j~t^ 
/^ ^Ul ijJLil oLJ^I 6 J c J lili J^. ^Lpj .^jJI 5i/L ^ jdl (i^kJb 
jLJl aS^ (_^JJl di5i ^ j-^JL 1 JjIS yj> b^L M>^ Jebel Qafzeh oy& J^r 

^j^j JSLio jj^SLaj^jJdl jLJ^I L-i*>Loi j^o j> JLjlji^II ^j . JLjJuLJI 



»jiJ ^Jlj '^^r^ 1 jW^ v^^^ 1 o- 1 ^^ 1 i-6- ; !-; Neuron J^a*Ji ji 5._ , A Jl 5jiiU ^3yJ (39) 
il -Terminal End *jja}\ l^L^ Jl L^JL^jJj Electrical Signals aJU^^JI oljLi^l ^J^ 
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oj*>-j ojoL liJJi Jbtj c-ijv^Jb jLJ^i IJj 1*5" Ijijv^j Ji Jebel Qafzeh ojjii 
jSJcli a^U)1\ v^j^ 1 *}^J\ ^^j . J 1 ^ J^Ji JLp 015" ijJbU 

IgJLP ^*j i ^j^Jj iUPji JJ-fr^ Ji c£^ l£^ JSt^l ^^r^' Ji^^l £-* c£>»^ 
Oi Jj l^t^' <~^VV SW.ti jjlP C>*L LjJl Jb Vj .oUjJL>- oLS*jJL* ^ Sj£L* 

^ 5jujJ-! ojJuJI oJUb jJ-l dUi L5 ^ IjSCbul jjJJI tOL*J^I cJ%»l ^JlJ^I 

.L* 

OIS' tbj-*j JiLJl OLj^i AJ tk-w^I c^JlSt cJjil Jji>o 4jI ^ffjLlj jl c-^^jj 

<£j*j^ f' I-Xj^I olj .Qafzeh ojiS Ji Bodoj^ ^ oJjuAI aSIjII ^ (^Vjj 

JbJj .L^jLp JL>- ^ L) Ju 4JLj>tI-w^a C^J^y' Ji^^^ /JLp L^J^ jij C. Li*ji ^J 

aJLSjJI jj^^Sl jJL>J L*jllp iali LjV c^lLoJi (J ^ij ^ U^>- c- iJb^tj 4JL>J,( 

iJufc ^ 5j(A>- SJtiJI JjJ .((?jJ tiL»)) Jlj^Jl r^J oJUJbr (j^laj Lp^>- '^Jal^J 



4168]- 



facebook.com/ketabme 



Ol jkpxl\ -y> JaJL*Jl -lp (.A^jUi^aj ^L>-jl>- 4-^L>- LgjV (j^^>" J^-^°. Jj^ 

. J^IjiJl ^p U?^p j&£\ Vy ^ 2L^Lyty 4jLfejJl cJt^ lil VI 
^4jLj-U iLljJol fr^il Ju^L j! (SyJ\ j^3 ls^^^ jP^\ f-i^-^H c^-Ja-Jljj 

j£j£\ 51 ^ Ja^^u jjU *]L* j&j .4i^ ^O^iJ ^&L Ll jJapSfl Juli 
L-ii- c^l j* LJLijL V *Jl c aSI jJI ^ j . ^L-f J^°. (H-^ ^y^ ^ J^ l£j*J^ 
^ J J^ j^lT ^ ^ O* ^ J* ' v-^ oL-5 c Vl L-i^Ut ^ >T 

j^SC V ^i '(Jj ^J -M-^ 61 * J (S^ cf^M j^. j$\ j^j j^J 'J^dr 4 

ISLio LiS" SjJj^ v^j i SjJLaJl oJ^J S .a Judi oUlJ^w^VI 61 f^rlii! -y* 

61S" ^j^Uil j-^-JJ jcJLSJI TcjjlJi 0? J>=-~Jl Ov*j cdili ^p L>^pj -c5jy 

aJLp oJu&j ,2uxjf l£j-*^ j^-<^ U-l^r (^11 ^Li^U J^-^Ul lJUuiS'^U 4j>^j 

.Ijl^Uj IJjJu>- Ij-^>- ji>^Jl (J^^*^ °J^ J>frk 6LT tdJJi J^Ju>- Lo^LSTj 

ttclp l^P^j USj .4jLLJ| oULsfVl JloJxi^V 4+>ujJJ iJuoJtl 4j>wJ ^v^Ssj i j 

Paleoanthropologists^^ijL^^lj^^l^lj^^ 0j^2-s^^tL>-jJ^jjjoVi 

i JU^Jl J,) aJIjlJI aJIJ-I ^ ^>ojJu (*^Ujj ^^>- ^L-aS' Ujjiij ^ jj^iJlj 

"p 

ciaii *>\51p LStj^ J^^' jLJ^I Jju V t Jl£*Il j AijWl ^j^kJl ^>*JjlJ a>^J 
oJjJj>- CjLaJ? Vj-P SjLp ^a ^y* ^-i A :; - <>j; i /e^l oJjjJrl AjjjiSi LUijJLflJl oV 
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t4JLJbL| oJ^J jj^S'Li Oj^J 01 v->^ Lc.jj JJu>- 4j:Jii oJipIS 3 j* ^mO 

Homo J3UJI OLJ^I 01 j* ^Jl 4iV . Injili L_^il J>— Jl ^ p^Jl JLp 

( j-oi t^-oJaJlj ijytJ'j ^jfct^SJl J, J y£J-~* 4-5^15^11 4^>-LJl %« LoJDu.1 sapiens 

. J^Vlj f^'j s-^ Cr* ^j^ O^v^ Ajf LiJ (j^j^il 

i rt-jjf (j^J^ (ji-^l JUjJjLJI ji^Lu Jl AJtUb A^-J^lj 4i^j ^JJ 015" jjJJl 

jLipL OjJ^ji jj AJI dJLdjl ^Jb ?*Lp 40000 Jl j>- -i^ ^IJL ^> ^ l^^s 
oj^l 2LJI ^Lh^-1 01 JiL»Jl OLJ^fl j^ lili£- y^Lz 5i?L^j JUjJJLJl OLJl 

0l5LJt ^ jljJ ij <.jjj>rl$i\ JJ ^ JUjJJLJJ l5 ljL| ((swamping Jl^ift)) 

Oj tj-oJl^w« C^lj <3**to. (J^oIaJI ^-LyUl *_^ ejL^Jlji- LxJL) Oj J Lili I OjJL>til 

j^p t- yJo u^^ uy. V^Js*^ oli*>ti>-Vi Jjbc4 />>Jj -^j^T LaiJj jSsj i 

Lu,^yw..^Jj VL^b) &^ll V^s 01 /^-t L<^ 3JL±j*i iJLfc 015" Lc,jj .oJLiu dJJi 

LjJ iJjLiJ ^iJl U Lp^J ojy^iJl ojoiJl J*>U- ((Pleistocene hanky— panky 

Ll>J^I -^rj t -^r* J . ^ ilir^^A' j^ Cr* ^^J '^.JJJ^' ojUJl 4^ OIp^JI 

UjjIj OL-J^i l3%J /^ OUk^l OlpyJl 01 JLa rjljii i lil cdJJi a-»j 

j^Jla 01 cUaJ cJl5"^11 <u^ j^ .oiJi^Vl (i Ijj^ c5^1 -^ Ug:* Mff 01 /^>-^l 
^♦JJ .^j-iL^^Jl^ ^ ljli"oJL^lj L>jf iTjLiJ jj JJl oL-j^I ^M^lj^o^^l 
0L«^>ti^o U-g-LxJ t^p-Vl Ug:< JS* ci-^Lo il tUa^- L^Ufliil ^^iLdl dJJi OIS' 
0L-J^1 01 ^UjOJLJl & Lii>-l r- j^Sj tdJJJi^ x_s^l OIS' lilj . L^^LS ^jl^ll 
j^5l ^i^bj A-A^jlj-a JjlI^Ij caLjL-^j 4^JLll oJLa i , g : lp (^JjJ Ji JiLjJt 
Aj^U^i^VI 5^>-Ll!I -^ Ojp- jol 1 4j*l5 <j\J jJL« «jSol 01 Ir^V* r"7^'5 .o^LiS' 



4170}- 



facebook.com/ketabtne 



^l?ji^J jjI Ij±Sj\ olil^J-l ^LJa^L Ij-v^-s^^J (jjJiil c^JIjjJlSLjJ! *-* 
.^jJrl ^jsLSU aJLiiVl (Japt _^Vl II* 5f J^>il ^j 'megafauna (40) 4lkll 

. oo^ jkU* Jj ^di" Jil ^ ^ VI j ^ Ov. ^> £j jJ J 

jp> ja\ jtsl (j^jjjLaj^Sol ^ Ijjl Lsju>-j Uji (t_^— o Lc.j ji) *-pjj 

^ou Ujj t Uli. Llk* UUr ljxLul -^j| JL^jil ^ aj\ VI Cj^Lij l^L^p^U 

L>*^Jj /J*^ OLJ^i f^j^ (*-~~l ^ <L«j-<>-Pj .1-^rT ^^^ JUjJLSLJt tLL^-l 

Aj^^Ji ^JaJl ^' j-«^*ll j^j tol j*Jl JJ ^ 4,Skdl L5 ^TLJ 4^*J-I iLUlL 

o^JL>til ^jcjJaJt /jP jkJl t-ijvA*j ,(jiuJjJL»jj>Jl ^J J-La aJLcT Jji joiIj > 
0LJ)H Jl lUJl (t JLJ JIp Ijjorl jJ^jJ^UJi 01 IJ^r Jbui~il j^ c JpUuU 

aJUjJt oljJ^Ji 51 jlSjIi v^ j^j -(H^^ {J^jiP J^" <^ ^h J 5 ^ 1 

^1 ^ Aju» JpLaJlj (H^^P" ^^ V}J {J ^j-.^l 7^ Sij^Wl j :>jJrl (j^oLiJJ 

. c3 j^l cu*-u^ 

Sjy^i C^lyLiJ Oj-oJL*l S^JL^ aJL£ oljlja^- jC"Vl ^L^Ip < w LJLlS*lj 

IJia) f Ip 32000-36000 Jl^ Jl ^ ji\ g\£\ j* JbJbJl ^ oJ^r jj 

^pU-^ jUl LjUw*)|j L*J^3 i (^-J ajLaj -Sol ^jj>-jj Jj jl OjuLil JJL« Jjo 

LJLLljI ^3 LjJ oUilx* oJj>-jj .Chatelperronian Ojj^UU _j <_iyJ 
aj^>J-I 4_pU^2jI JuJLij *^« jv^Up iS^ ^-b*-?*^ c^JLS'j c ^.Jjj' "^^JJ 
Aurignacian A^UiujjVlj (OjJUjJJLJI) Mousterian (41) aj j^jil 
j^ 4jl«^ a^i i y a^-Lsi Aila^ ^ ^J^ ^^ olji j-^-1 ^^r '^^^ olJlj—U Megafauna (40) 

^JUJl J lj\j^\ olj^VI ^ iai J! jCVl frLJp o M ^ Ja*ii ^Vl j^ Mousterian ajjjI-^ (41) 
.^t^j ^ij Homo neanderthalensis JUjJJLJ! jl^Jl «^ JjV ^L^il j ^j t(^^ j0 
<5j>^ W^ _**j iLe Moustier ^ij-* ^ *—Yt &Wj .Ja^jV' .>c-^^ (i/yLl ^ajJi Jl Lf^ojlj" 
tb*jl [V*^- j ^^ V'j-^ J^-pS ^^ j^ptJi r Jij cL^J^i j Dordogne J>j^j v o ^iki^ ^ 
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^^oyliJ 4^J£ ^1 Jj>*i^iLj c^jcu^ J^lij {j£> ojLp Chatelperronians Jj^J^Li 
L^Jj^i^I ^1 prepared" coretechnologyj-fcU-l l-JJI <-J^ SU-^Ll Levallois 

(J | ;r L*Jlj fUa*Jl ^ ^P j^al l j»L^>-VI (Sj*ij -uwj^^jj^^ JlJLail ojLJ.1 
Jjs- (J| jJj>JJ jy^j) c-iV j>tj L ^ p j tChatelperronian Ojj^JtLi< OlSw 
Arcy~sur~ ((jj^— jj^~ L ^jl)) <*^j-* ^ ^^J l5^' ajJ-^Jt! ^^U (L« 

. 4i Jj 4j^jjL^2-« S.^^13 /^<w2ij j L*J^a ^ Cure 
^ *?*ij^J\ Chatelperronian Ojj^LU oU-jJl*^ *~l^ c£^I ^ 

^^JjJUj^SJI ^ L^-Ip 1jJLa>- Jj& V^^jJLaj^Sol oljiul •** r- U I j f Ua*Jl 

(jAjj-A^il ^j^JLJjJjLjI Jj>-t joJ La VSjJIJI j\ ?4ij^Jl «I ?5jL>tJi -jj J? *jp 
^jjI a^ajI >L*^>-VI apLu^» a^LS" ^JlJLiS'Ij ^^J aJL«j^>ot *-~>*j f-*\fA JL>-L 
J^Lio jJLu VI ^r>t ^j t 2UbbL. V oVUi^VI 01 V^^il OlSL- Lg5y" 
jjjJLJLlJL i** UU aj^^-I oij^Vl apj-*j£ jt ja «JzJ\ l ^1p cOSy 

A_!l J±* (jwjjL«j^>Jl c^^L-L 4j^>tJ-l Ajj^JI olpj.U<aIl j-w2Ij Jl 

Ji^ ^ j%-^l c/ 3 ^ ^J-^ (^5^ ^5 (boring tools <— JiilJ otji!) ,j£JLJl 
JJb i^JIjjJJLJlj (j^JjjL«j^>Jl (jij IpliiJi ajc^ cJlS" U^-«j . L*tfl jlJl 

j^Soj ioji-^S 5*l*j ij£ J*^ Ajy VI jl^VI ^Aurignacian Oj^LJujjVIj 
Lj^-LL» Vt^i^l tj-<wa% LgJL^5*L IjjjjI ^ j»UJl xjLkJlj cSj^T c^liliiJl ( XJ 

.LLyl JU-ij ^Vl Jt^-!^ ^ U^jIj ^j^M-1 j^ ^.jjj^ 
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.Aurignacian &S\i*jjy$\j Mousterian ^^^j-ol! U Lp^J 



.jj^jj y/ *L*JJL 




4jl ^ jJu LJf tL^I JSja>> ^ Homo erectus i^ ^ a.tu.1 jLwJ^t «^ Wy^ 4*~aj 

Homo floresiensis ^jjjii OLJl S^U? jLio ^Ij J,l o^Os^tl! J-^j^ 

^>- ^L^ 4j1 jA*j it c-L*-j ^j^J < ^ J j ^~* W^J^i ,/ Flores l /^ijj^ ^jij 5 ^ 
J^ jLJ)fl <3}L-f ^ Lji UjJ I JLa JIS* b! j .L^U ^ U 20000 ^ JSi Sj^ 
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t. * t 

cj»j-o^!l ^^Ip c^Jj .((Mousterian juj^jil)) L ^JUjJJLJl ijLas^ 4^UU 

L £ J >*J*-\ jv^>\ J*>^J . Liajl 4^?liL| ^L>JJ LjjL^-gJ oJj>o Lc.jj i4^1jM 

f Ip 10000 - 40000 0>j L» ji-JjJUj^&l £ j' S^i cUpper Paleolithic c£ji*Jl 

Lg-U LS" Jtr°-^ C ^.JJJ l^ ^^J ^J^ 2 ^" •~^-' 4*0' J^^ 5-L<JLp jJT, t^^Ja^ 
J jjs>| SjCi JlJLaj JlS" f taj . 4-i ^3^p f-^j-* J j' (*-^*' /Jp tgo^lj t4^?liL| DjoLo 
>L5 L US'^Lp JSCio LgjL^j^o:^Jj t^ijil o^d^5l jl 
Jl ^ JJ L J j j! Jl .U AiJl J jJU j^Jl j^JU jl o^l ^ j^LJu j jVi j4&\ 
<.Jtj4&\ J 2SjXii\ oL.^^1 :liL- Sjj^ili oIjIScjVI j%Ja** i<»Ip 40000 
Jlu a^LSojjV^ ojLsIttj-l cuai^lj -f^i- • -cl^J^'j 'u**-*^ tO->*Jl tUL^jil 
c^i ^t cGravettian (42) ^l>^ SjUJ^I l^ oi^j ^Lp 28000 Jlj*- 
jljjJLi ^Lp c^Jij t y^ 1 o^J 5jL ^ o^^'j Vi^ ^j 1 ^ 1 f^ 1 
Ojiijj jjJ^aj .L^J LJL^ o^Lp) ((Venus ^jii)) J^^J ^j*^3 ti>^>w2Jl 
Ojjy^Jj-^Jt ^JlL>~ ij»Ip 22000 Jlj^ ^*j -S-bAP s\j* ijA a-u^j (c^'j (°j^ 
\yui>- ^Jl jjj^i^Jl j>i*jj cjL>Lll Ja** ^j Gravettian <ji~**L^ Solutrean 



j*2a}\ j** 4_^L>- 4jyl 2j>Lu^ ^-aj iC^U^V^ a^Lu^ 3iUJ ^yb Gravettian a^lyji oLSiJl (42) 

oj.J.1 JjjVl ol^^Vl JL^ jU cu^- L~iy ^ Dordogne Jj^jj? j ^^ J La Gravette cuJ^ 
^il^ lf\3 tc^^rj Uojj tcJw 4^- 22t000 j 28c000 Oy L. fcjt jl 2^Jj tL^-^j^ ^^j L^J 

. Aurignacian ^"L^j jjVl ^iUdl jj ^^ ^II ^y Sfl fJaUl 
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UJj l^i* ^^1 jlS'j c((laurel"leaf jUJl Jijjt)) /^ jl% ip^i^ail ^LJrt 

J-iif J>-^L; L£j£ tji-fLS tj^LiujjVl Ji* tSolutrean ju^LJl ^^T 
>>■! Magdalenian (43 \j^V-bJJ «A^^ cJlifj ,J^j L^J <jLa£ f i^* <s\ J-* 
18000 Jlj^- ^ o^J ^1 Upper Paleolithic c£ji*Jl ^^J-l j^ 1 J^V 
iJb U^p i L5 ^-* f Lp 10000 J| Gj^-Vl V^LU «j^ 1 ^ ^jy. -^Vl SJlll) f Ip 
.di^iJlj JU-jJi ^ 4^>^ll 2Lj>J^ J-^ olJbj Uw jSSl ^-m^j 7- lili 
tjjJJrl js^jJI Oj-Li! jU^jl Jipi Magdalenian o^JV-b>il SjS o-Lg-J^j 
^^SJ) ((portable art Jj^^il ^l))j cJ^Sol ^ ^^' V^ j-* <Ice Age 

.S^iJl oJu& ajL^J ^ (^jLiJij ^j^l P Ij^t J,] 2iL>^L cUJLi» ^L*jJl oliSli 
AjjLs^i-l ol jl^^l J^* JLp Magdalenian J^V^il *j.y Uj tdUS £«j 
Sji jSLi JlpVI t£y^l j^\ ^ tlce Age c£-W^ s**^ >-'j' l<? 

c^j JaJI ^g^-^l ^-j-^ Aji ,>■ r*-£"j-^ lS^ L/Jv**-**^ ls^^tJ"*^ jL>*I^Ij (w^UL$\I*>jI 

. j^Vl l£^U! 7^ J^ V^ 
4^*^ ojti Lijjj^ <i <j;jJbM ^£*JLS o^jUl ijli5\ /pJ i t4JLJLi--l ^j 
d^jLJl hunter— gatherers £oJr'j -U^ail j» uv^' U^-^' L5 ^ *jjj^^ 
JjL*>j -^ (£j>-\ JosJ-ij >LiLlj -*j*}U,Ij Lal^Jt aJub juj? (j^w2j^- ! tSlS - -jiJl 

J ^^JJJ Sj^S/i LuliUtSl ^ Sjl>-Ij J,J ji^l jwo tMagdalenian aJY-L>*-^ 5iUiJi j! ojLkJ-l (43) 
L=^L» j^>j c^La Madelein ^-^^ ^j^ 1 ^ ^Vi ^j . V:>^ ^jjj 1 ^ si y*- 11 ^- L ^ 1 ^y^ 1 
.L-Jy ^ Dordogne Jj^jj^ i*b\Ju> ^j tTursac 4j-xL ^ tVezere jjjj ^^lj ^ «Jj <Sj^^ 
j* 5i^*>Lli AJ^-A^ti^ A*^^ <J^ j^ 1 f ^ cA^'j JLk; Jlp Lil^i^- oj^i^L. c^JLS" 5ilii]l oij& 
t^>Lli JJ 10000j 18000 Oy. ^ s ^ ^ ^^ a ^* -^ . Jj^l ^ UlJjj Jl ^>Jl ^ JUJ^Jl 



-1175}- 



facebook.com/ketabtne 



ur ~J^Jl J*Jal\ M^ ^ '^jM 1 fL»Vl diil ^j .1^1^ *^ ( h -^\ 
L^JL>- ^1 pl^^i-l tundra IjJJ^iJl Jj^j *\j&±- Jj^ ^p SjLp ^Jjj' ^ 

/^ jy>3\ ,gip OtjJlj c^yillj jbJLl^Jlj V^lJi y^ Oblp Oj^Ij c4~Jl 

sJ^ J^UaJ cobUJ! jLijjlj y-Lil ^jJ 4><^j .c-w>^ *Lp 10000 Jl^ ii* 

<L^-Ljl 'ya 1-^^ A^<~l J wL^aJt ol*-oJ^f J&\ Joju j MiaJ L.*.** jlS oJLjJlM 

r}y*\ ij^ -^*~J l^y^jA I^ULj Magdalenian j)S^^y^>]S aJUil ^Jjl^JIj 

.IJLj j I dX^j L5 ip o^ilwJsl 2Lp(jjJ( o^j CJL5* C^- 
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cJlS* c4i^ l3V o^Ip lILp"" ^* <£'- )L ^ c^ 5 ?*^ jv^*3l ajL^J o^i J*>U~ 
oL>- lj-ilp JLoJ .Ljj-Sj j*^+j> J^-^j 2uJb 45"^ ^ l^i*>Uj Aj^iJt oUjI>JI 

.,, k::* ^>J ^Js* Laix5!j s-Li» >l 
OLJ^I l3*>U f li tJljJLil J^ Homo sapiens JiLJl dUJ)H ^ liU- 
j_p li>*j jlijJaJl lp JUJjJ c^JlS' ^Ji dJUJ ^4 *-jJli?LJtj jjJtij f^rjVI ^^ 

1>s-1j t j .*oL}l IjJ*jLJ ^jt^JaJl J^Lil J^>- 4i?L^o jj]^>tl) IjjLS* ij tf L*Ia)l 
jjjjl ^jyt^U-t ^4 oUjIS' Oli? Lio J,i cl^jyj>Uaj ^1 jiUail ^ c£jLpl 
4-L>til j^L^il J^AjC^oV JjWW^tjj i^|Ji> * LJaJl jJ>L^2-a i^j£* *-P tl) vSIjJ 

oLJ-1 Jai ^^JLJ ^uJ b\ L^Ip jlS" 3jJlUiI1 oL^jUil ^^Jj .dUJlJ Laij 

.^U JSLio Jidi 

j^Ip .5:^ jS*LI J* Ifulil Sj& OjX<J li^l? <cjjJ& Ji Upper Paleolithic 
^wc^- J'j^ ^ Mezhirich ^r^j^J^» Jl^SjVt £*j^ OlSL- f 13 t J lili J~^ 

ISs^io oLjJ (<Jlj t^j-alil >UiP -ya 4^j-U^-d 1 4jJLu t- IjS) s-Llo 4J^ ^jj| jduP 
;^t^L« AJL^k; lly cJlS* 7-ljS^I Ol (tfiJtC. cLb^V ^oLi^Jt o^J^. f^-^J 

*yJl iJLfc Ji* . ^1 JjT^-fcV ^j^ss (^ ^1 ^^trf^ 5JL ^ 5J^— • *— J^V' ^cJlS'j 

o •** ■/?" t^Jlj ^cl^^ 11 ^' ^^ JJ^ Js^gi b-L^ 015" 4JLji2jl i* 13^1 olj^S -^ 
*tk*Jl cu^ 4jL1? ^j tpermafrost ^c-^jyl^Jl 4JLL? J^^ j^~ J^-~^ 

^r j^ c~^ J ^w» oJ^pr^il ^j^l ^ Jj^^l a^ls>A\ UJaJl j! permafrost c^jyU^Jl (44) 
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Si^lp ijr U IjJiiL^ Ji iaijw j^L-f j cj\j& i JiVi (^ cUpper Paleolithic 

jj-^*J( ^ L>>^ ^>*-^ c/*** J Lapps (45) ^.*>Ut <i^U ^^U Li ^>-ji Jjj 
•^p li>Bj v^r^J LaJLP lgjc« JjJLLl^j ttjj^r ^j^ jl*ki Djj^j (ji^jl t4i?jJ-l 

Mesolithic i^j^l c£yJ-i jvs*Jl o^j olilij cu^w^J Lc.j cdJ-SU 4iU?j 
<y Upper Paleolithic c5j^ t£^r^' j*a*Jl olx^ t cuii- ^Jl period 

oU^f ^ c^^JLU jv^Jl JLxj L- *JjW J^h SJbJLJLl ajlJI L^jjlaJl 
CUjLS" i*^ l^ LS^^y l^t^' -^-^J*^ LSj*^^ jv2*}>\ i-JytJ* ULp Oj-Al^i 

Di yai~*ll ^^prjJl iJUb i -Lp jtif cajljc* iwb>-lj ZjJL i ^Jb^i? 4-«lil olj^i ^>J 
<p!jj j^o tC^A* ^L» L^Vt OjJUP ^ j^Sl La Jj>- J,! tAjj^Jl oljlSj^Vl jialb 

Ji U5" tUib .i^-j-* _^p J^JU . JS\ j\ ir^~^ o^i (c~jLgJ^i as^jJ 32 jl ^y^ ^-j-s 0) sLl' -U^r 
LUJI ^ytJ^ i^^k^ jJ^L. ^ -lU-1 ^lij^ jij .i^jVi ^^oiJ J-<^>JS j ! ^^ ^Jjj^ 1 

ljsl\ ^Ju^j ^ iij-t^il ic-^'j^' u* '/*2A ^J ^j^t y j *W^^ J-^^i C^ '/-0^022 J^^-^ij ojJb^l 

1-uLij LsljJuSwI ^ ^y^^ djLjJiillj iJLwV' JU» J^ u r^r^ J^j^ v-*-^ lapps j^j^JI (45) 

.^1 
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tHomo sapiens JSL*^ jLJ^ft <^j*£> { Js- ^?y^L* ^JU Last Ice Age j^Vl 

jlS* L^j .^jlaJI i UJI ^Uj! iil^ ^ yS JSLlj tiJL. ^lijTcuJlS' ^ij 
j* J^IS* JSCjLj likst oljod! jJdJ JLp JiUJl jLJ^I J*3 lj jlS" t USji« 
.4jJUr ^Lu oULiJ JjJi Mj IjJLj-A jj^SI Jph^ C)l^y\ ei}L-f oLU^t 

oJjM 2LJ j^j iivJLJl 4-j>-LLil CjIjoCjL u^^*" (J^*~°* OylJ _Jl 4ab;u dJlS j 

(^i^iJl Ja-^jlil y^tJl jisj>j <]g.j>tll <iklli) Ja-^jVl J^iJl 3aW:* ^& 

Jl^JL f jJl ciyJ ^1 jtLll ^ 4^?U- tljSj^j L^JU.^ 4*i!^Jl ^s^ljVlj 

j^Lio JLu? ^Jlj t^^J-l jMgJl 4J?W:C. 4al?;ll oJUfc cJyJ U UIpj *^Jj 

jj^j . o' jjij (j i jjJi ^j ^^ +jyj ^^^yj ^uj-^ j>^ ji^ ,w ^ /r* jU-^ ^5$ 

lfj~ju* ^J JLo>I*lJ C~«Jl3 ,-Ji u-J^scjJl jb >jVl ^ Oj^xJl 4jJ^]| oJLA i 

23000 J^ t^k^ii ^ U OlSC^ 4JJL*Ltut j^t^^Ll j5hJ ^iJuJi fUaJl ^ 

J aJ^I ^JU^ J a ys23 *-a 2-J a-»J aImJLJI yJU) AjUj *M_>-) M 1 i M ■" d ' d^ Jl>- « (^4JL^ 

j^Ls^ili oJtgJ ^x~i2j( r-llJ^t (j^ 2 -^ (J»J C-Oi L5^'j cJbljl^ c3U^-j °j'^" ~^'j 

aj^ 10000 - 1 1000 Ai- t v^^- 1 J^M ^j*^ ^U t^i j* l/^j*^ 
P ^V jjJb ^j>> 'j- 4 ^ -^ .^pLsaJI frLijVj <ptjjjl aJL^p tLj^ij cJt« 
4iajJ-lj einkorn (3-J~t -L>-^«Jt ^JLll) jj^SoV J^ ^4jjJI t-j^J-l /^ 4jLk£- 
Ujjij ^^Ip cJ^iU- ^1 tGt-oJLJl ^y» iyi f tjjl LoJbMS') emmer ajjJuJI 

CJlS^ AjIwUI ^ .4JLkiil ^t^pt^jl /^ 4^j>-bjjj 5^5 jO^I p IjjVI jjAj <P^jj j>i^ 

c ajjJI t^jjJ-l ^^<^>- a^^wLjJ LJLs^i iJlilj OjXj jl a\p!jj]| oJufc ll« -ja AjUll 
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^1 JL-J^I gpUzlSVIj ^-U^rVl ^jpr^l J Jijiki oljlSo VI Jl lJL>- 
j^P Ul jju\ *-* ^JlP c_JjLSj J*>1>- /j-« USsjf rt^l 4JlSJ Cj Jail! iJtfc L$j j^o 

y^j J,) 2iL>l c^pLj>-Ij 2LlSj c-j!jIxijI ^-o-Jai» 01 Jb*V 0^ ^1 caLlj^II 

01^ j-* jL^Jl Jl kli JL«! OjdsP Jju ^^Ip .^^a-ojLlj ^r*^' J^* JyM'j 
Jericho ^>jl (•— L> ft\ Jtyu l£^J tNeolithic w ^jJ~\ c5>>^-' j&& ^ 
^j t Netiv Hagdud 3jJ&lA cJu^J j^ ^^iJ U a-s^j^ tO^jVI c£-^j ^ 
^ <up c^idLj .cuJa^ ^ 9500 Jl 9800 J^ Jjj. c^£i V^'jj ^y 
oUJiJl ^^p ^y 4>*i Netiv Hagdud fij^ f-ii t^^lll dyd\ ^ oLlJL^I 

JlA^oj oljll^L* huj Jlj^- A*jil ^^iaitjj .t^^aStl J*^! ^ 4Plj^LI JjVl 

200j,t 100 ojlL U tLjyij aL'Lp jvftC j' <JX/^ ^— * cJl^ Ajjiil 01 *ija 

ciJLli ^ Wy*-> p-^^' 3Ja-^^u 4jy Netiv Hagdud J^>- L>> I -i-* .^^ u^^ 

Lx*iu yS \ /r^Jj tl?*jjl OtSw» ^JuP lJu^j ci'j^" u^' J S! (j»^^* ■ 3 ' fc ^** J . tCJ jJl 

.c£j^-V ojs^L*il oli 4iwdi 0l5w ^tJbJ /w* I? a>JL4 

aL^JLJ Ijju^r JlS *3Lfc IjJ^Lp /^-lil {r^^' ^ Netiv Hagdud ^j-i->«j& lJ^ ^ 



^Jdb>Jj t^^ill ^ - ^a.-Jt ^UiJ jij V^ jj-^ 1 -^1 Neolithic ^^-^ ^S^^ J^^ ( 46 ) 
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ol^IjjJIj iilwVlj oLjlii^Ul Jl asL^I c^>Sfl oL'LJl ^b AS'iyJij 
Ij^li JLaJ .AJJaill S^woyiJl t JJrl aJIjp *^>- Jl (U^j ^ill toLjJiJlj j^JaJlj 
LUL ^a*J /^J • W^ *j*Jl ^■^-* CJLS" jc^lj t^iliXj AjjJt c-jULp^I -3 1 ./?>q 
^JUi jy^i .(jo^JllJl -^ o iy* 4jb»- -4 Jp*>LjO r$-^> (*-*^Jj Q J^J* iS^ ji*-*-*^ 

jj^L^? 4J Ijife c^JJl cJjil J tNetiv Hagdud ^j-b^j* lJljj* jlSL* jl Jl 

A^* 9800 Jl^>- -il* SLpUk^yi APljjJL IjjJLj Jus Iyl5" t jUa-Jio ^jycsL^rj 
J C-jULJI Vt^I C-Ja-a.-^- ^lll ^bil «ij^j Jl 4j1j>cI^I ctUi 0^5" Lc.jj tc^« 
^JjJl A^.Ml AlJl J Ail *- j^js f£j^ '**-* j^^ J^"" ^J J^ .^JuJall AJlJI 

o LJ£ i}*>b*1 Oj^ Jljt3 l>^ioj 2L<Jb oyk^w* oL>- ,A^' j^-^ Cr^- ^^ 

* 6 6 

j^iaJ .aJI^LI APljjJl J JMl?^l JLp CjLlaJ AjI j! tolILJl ^pljj J 4^Jliu 
•j i>J c-jLp^ ii^w^c^ c-^»Jb**i**l Ji LgJl *J Al ^ 0^ pr oli t^^p IjOt -^ juJljoI 

C^JLS" LaJULP t Jj^A?*il li /j-a Ss-il 4jb»- -II OJLA J$ ^>- 4Jl ^JLu 5 tC-Jj^tD 

JajLijI OLS" t A-jjISol aUlLijI c-jblJLal v^ IjJl*? 4,/?>- JaJis r^_V ^ Jj j*l S^J-H^"' 

, AJL^wJl y ^£ _>-l olS «I i A5 ^LgJL^I ^Lj^J rt-JaJi rt-^j- 4 J*!^->- ^ ,^"^; 

SjjJlj tfc- 7000 Jij>- JLi* Ow^ 1 J ^jji jjSfl 015" t JjLil ^ iJuu 
^Jl J-v^j L«Aip wbJji-l iljJt J ^>- .ctUi ^ y^\ cJ*j J LJijyl J ^I-aJI 
Jl 15000 J'^>- -il* Ij^r 9 CjiJj JUS 2ui>Jj cjULJI ^Ijj 0^3 ;Lw.,J jj^Lu 
^Ji\ APljj ^y> jj^Ij^^I ^ 3J^t jJjJ '>-> j^j -Jaii cJi* 4^ 30000 
jJjj jT J^ cc-a« 3j^ 10000 Jl 12000 Oy L« 0^ J) ijjj a3I^« ^ O^JaiJlj 
apIjjJI ^j*j j .jJL-iCll ^ 4j^ 10000 Jlj>- ^ P ^ ^'jj ^j^j ^5^ J^- 5 
JUipI Jui . JiVl JLp 2Ll^ 7000 Jl J^^l l^o^t J SjJJl j ^Uj^liJU S^Ul 
ULsi a^-Lu o^J^- ^ I^Jl JLp ibJl j-4 4ili£- j^La J (V^lj^l Oy^^ f^J^ 

LjLJ^I c-j ajcJuJI (j' jLip^I Oy°. *i>- jl a^ Lo-^V t^jrw L5\JLj ^^juJ^t 
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4j>-j ^Lp c^^-4 J^o ^pjj- 8 cJliT c^tjjLi!i JJ L> aJb-^ t^Jb-^ll oJL* ^ 

Lj-Jajjjo OLJ^fi j»li ^jI olJl j-jM a*^t uy. /r 4 ^j^"* uji In-uSJI o\5 
oUJl^Jl ((cJLj)) SbjJl ^M^J! 51 jj* ^ Jl» J j DlS^t^i 55 ^ ^i JLp) 

Ljjjf ^ ^ 2000 Jijp^-i dJLJi Ji c^o^ Ji \1* OlSj JL*- 12000 Jl^ 

^1p ^">lS0l ^JL>tI^J ia^-jVl c£^>^l jv**Ji ^J*-*^ CJlS* UJUP caJUJJI 

^jy t2Lpj%*o ^LpVI W-^J t j^-LU cJiJT .ajUJI oLsl^>- ^Lk^l Julp ?^>-jVI 
^^j jUijJ-t oli* Dl^ .cus^ ^ 10000 JIjp- Ai- <^^\ jMgJi ^ 

2lpIj^I JU o^l c^l* ^ 7000 Ji 5000 J^ Ai* .<Jli oijil Ji 
cJl^ <u~ii cJjil ^j . OLJ^Lj 2jjj&li! il*Jl j!?Ij^ ( ?s^ ? r Ji JSl j! * jJ 

^pAj U J,^ ^-^ISnjcI J^Aj f-L<JL)Jl *ja AjJjJI ^Jl^-I cLjjiJ Lg_wws-aj 4^jJl o^LiJi 

^woij cJ^Jl ^j 4jjl^ ^L«i ^ j^-» J^°. c^a^- j 4jLjbs oi jlSol . Sij^kJl 
jl 4jt-^ J,^ jIj"VI ^UJLp i3yJ Ji j to- 1 ^- ^jj^^ L&^ cJlS - oliji ^ Wj^ 
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(ajl^ 12000 JL. cJju jA\) (47) hj^ji^\ 2Lii.L li«Jb- J^ Lf JjVl *jJrl 
'^j-'j^M fHj^l J-* 4^>U^I LlU-^4 l5 Ip j»-^VI li-ft jikl .Holocene epoch 
^^Jl J^ c^Vl <£JUUL| j^*Jl SbUgJ JL* diJiS" jl aj^ 12000 Jl SjO ^1 

^^y^JLJl SjjJlSI rjl> %ti UJt l5 Ip JJ^ Ju>-jj V (j^L^I ft-^-VI t -i-* (j* 
•*J^h ^jjJl ^ Sji*ill t-Jj^kU (t-jyVl vi-^J-l j^i) Pleistocene 
coUl opr^ j$V JiVl J* jt c JjVl apIjjJl jtl^. jSV ^-Jrf 
cS^^i oyJl ^I^^U v.y^ 1 eil^J-l J^k J^ i^j^lj v^^ 1 J*>W ( 
t A-jy^-l j ^^k^^Jl l>Oj-«t j^ frlj^-i tijw 2 -" ^ j^^H jLpj j^ <j^j ^Sahara 

*^Vl J^Jl ^ j^j fli^Vl tjpLLl : JliLl J^ J^ loUl^tj otfLJl 

.o^bwbLl Lup ^ taro ^UliJl j ^x~Jl ^^aij J^ilj 

SjUbJl "sy^i <-Jj*<d\j c^Jjs-JJ IjJUa^ Jbu Olit j-J-l j^ajtJ j| il tAlJsi j^ j^Sl 

.4JL'Lfc oJbJL>- Aj^UalSI lili I VW-^' 

IjjJLj jl J^i cuij 4jL^4 jiyf Jaii cJlS" aJLoJI jli t JLuLJl ^y ^^' f-* 



.c^2-« 3jl^ 12000 /^ ^jk L»I^U l^^^ ^r^^r 1 7^^^ y> Holocene ^v-'^^ t^^ 1 (47) 



• cr^y^ 1 
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Jl 12000 Jlj^ 1l* «jjJJ-ijvzJi hLp cJS^I ZjiiJl J c/IbJl^ ZLaldl g*Jt 

. c^J^ Zu* 7000 

: Ovj^ Ovj^ J»i c£>*^' jv^tJl (***"-£ v- 5 ^ ^H Sir John Lubbock ~y.j^ 
ij\ ((Neolithic dJL*JjJ(( j Lf m d&\ iSj^\ j^Jl jf ((Palaeolithic ^JLjJjJb)) 

f ^Jl Oj^iSl jjb fCJJai\ i^j^J^\ jv2*l\ l)I .C^jAJ-I ji JUJURI ^^J-l ^vajJl 

J±«) c5^l <ji>L* J LoJLj c<^ 10000 Jlj>- ii4 jjs^Vt c^^M-l jva^l AjL^J 
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lJ^p .^jd^Jl Ojii\ { j&- jJLiJi IJLfc ^o^t c(2Ljujj^1I oJuJli-l Lup ,w*ljl 
^jujJt SjtiJl LgJl ^^Ip JuJli-1 ^^>rJ-t j\^(/4^x i iJj : Jl ijUJt Lubbock £y.^> 
cJlS* Uj V-L-Vi V^' olj-aVl olply St ^ j^p^t J^ c^t Ai^^l 

,2upU VL^I Jl^LJ L^-oiJ j UJj>^ J*>U- 
-^-^-1 (Sj*?^ j*^\ £& J^l f tLubbock £y.j$ J^y tlj^iNJl <y 
O^Pji^ll j,-^ jl Jju ajl*. 1000 L^ cL* IpjJ ^-b« JxJtu olj-sVl r IijJ <y 
L-3j^la3l *-* ^ptjjJl oL-jLll ^Jhi^ ^jLS" c4ju- 6700 JJj^- ^ l£' ^ji 2 *-' 
c^jJLt ^ *Lp JSLio apIjjJL! 2ufr%» JiVl 3jl«J| ^JLJtil {j,jjj\ ^j SJjLJI 

^JL-V LJUi JjVl ol»%Jl 3j*j t-j j-Jr'j J^iJl ^>«J di-ta j-* -Uji (J^J 

ji .t_^w*a^ J^lgJl ^ o^llsJsl oLi-lj APljjJt c— v^»U L*Ajlp Cji>-Vl (^JLiJrt 
C JbJli-l i^j^A jvzal} £jij$ <Jtej*u jl j»lp J^Jto OVI 4j L-ijotil ^ t4JLJbLl 
r- bl j^ j&j JjuI JloVt JUP o Jjli j^Sfi jJfc c Ajy^J-1 oljJsVI Jj iUl^VLi 

ofju ^1 SLtl s->jL-f i ^rSfl SjjiJl JLipV caJjIsaU hj^J-\ olj^Vl 
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iij*±l u>JJ*fi WJJJ J*" 
Nooan ufjJ ^ ad*> ZfjJLzII 
cCounty Clare jdf 4*1?UL* ^J 

JJljty OujJ^Ji c&*jlj*M 

. l^ 5000 Jljp- JLu c^jc^> JJ 

IJuju jJJl ijjjj! j! LffL^jJ 
UJL .JLlsJl 4*^1 4 rv^t^J 4Ji ;! 

.National Museum oflreland 



^jL^Lj ikjjL$\j ^pUaiiY^j v>Loj>-Vt otjlSoV^ q* 4ik^ <_ r S\jj> LU- 

^^jLI iSj>^ TvajJt ^ **^ Jl ai'L^ j^-k> jl jJLj t J lili J~~- ^jIp >rJL5Jl 

iblpj jl ^L^l oLLp /*^^ ^ J^Jjt-l ^y^jU TvajJl oljlSol ^*j cJIS' 
oljjIaJ cuuJsJ t Jlil J^ Jb^ ^J:>Vl J^l ^ . JjVl oLjiiU lJLIiT! 
JL» c Oyiib 4jj-^ 4jjL>«i /JaiJ o^JbLU oVL^oJ JjV^ J^J^rl c£^J-l jv2*Jl 

^^y^J ^j:> *ij-« ^ Lpl jj*iJ\ JJ ^ 20000 Jl j^ <>hj*J\ *JaiJl r- li^V 
.OLSJb <py^ ^j| U^zjI aJ c^-b»rj ^jJl c L5 X t JuiJl Dohi Vestonice 
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AjjJLjJI 4Ja-J-lj jy*-^Jl JJ*k. clr^ 2 ^ ^*!j C ^V^ ' ' Jpt-^J ^J^bJ^J Aju 1 ( Jjl 

iILa Ub^jjj^j /j cOj-l^-1 ^Vj-*1 ji l-^r \J^r* cj\j>-j^A\ o^ .emmer 
^ l^i-jjj / ^yJlj tii^ 26000 Jlj>- i^» iJL-iJl 4pLv^ ^p Jlaz^* J^-^j 
^j cJL^aJl J^l ^ ^Ljtjjl J ±SUJi C^O^J Lc.j .cfJLiJl ^ij^*^r 

La jj-v^p)) 4jIiS* Lubbock ^^^ j^> tlM J-^ .aJL-J^H ^j^> ^ W^ ^jy^ 23 
^LL Ij^Jb- Ji jb'VI *Up C)^ d 865 f Ip J> ((Prehistoric Times £jjUI J^ 

. AJLiill 4jL-j^]I j-o-J? S-^-^r ^\ja jj-g-k ( JLp bt*ipl t^JjU^-l jv^aJI 1j 
Jju c^l tfc-* 6000 J'j>- ^i* Jaii LjUaj^j j,! Ij-bM c^yrJ-l ^t^dJ) J-^J 
Jus Olff LiyE 4jluj 4200 JUl* ^j^ij 'ls^ 1 (iyJl <j? ^jj^ j-* ^W^ <>J^ 
c^ytJi j*£\ Jai 5i .Bronze Age (48) y£jijjJt 7^1 Ur^lj^J ^U J^ 

j^ 3 ^>\1\ JJ 3000 j^ ^V< J^! ^ <£> ^ v^ ^ (Bronze Age) g;> j^ 1 T^ s (48) 

J ^Jj^ 1 j^ 1 y^J ^^ Jt 5 2000 J 2500 ^ Oh ^Jjj' Jl J-*JJ tJ ^ J^ 1200 ^ 
t J^-^ o^J j! l>>j^ 7*^ *— ^ ^"> l 4 t J^ 900 2L^j y>Lil JJ 1800 2j^ ju o^iJi Ljjjt 

J^dU V^jJL ^Lil JJ slJlill jVlj ^J^ jVi ju 4*5^1 fl/ill yfc^ i^juJl (^jijjJl j*a*Jl .1 
.^>Lil JJ 1800 4JL- jl^ bjjji ji J-^JJ ^7^ T^^ 1 ^-^r* J-Ui ( Ha 'l/^ 1 

i j">Ql ^U 1600 4^ jlj^ ^-j i^Lll JJ 2000 a^ jl^ ^ JcXj :ia^ Jl c5>jjJ< jv«H.2 
.2LJJLxl1 JlyV^ jLliL jufljJ^ lJu& ££ JLjj Ljjji ^ ^Lil JJ 1200 3u^ ^j J^dJl 
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. UU ^JlJ jlS 015* L^aJ I^JLsIj 
^jjou Jl j^L« J>^L; 4pljjJl ^Js- y^Jd JC~S\ -^pr^l ^iJ^^l JlSJ 
^^Jl j^Ip cLpJ^i^J ^1 L>-^JyxiJl JlSLilj 4JL*J^I oL*-*j>JJ ^j i 

.<_£>>- V <iku ^ CUP^J JL3 JUJui-l ^w?^!i iJLfl iiJjJl obU*I~»Vl jl ^ 
i AJlSLil Liib 4iJjj >r JLi yL,.J.l J,) JJLtll olJ-t t-j^JL-l *^> jjd\ jl 
^^"J <-£j*0 • Vjl OJL>- Ji jyCJl iJijfe J! Li2jl jJLj SI ii^-^i-l jMjJt SJilaJL* 

Jl tc~^ Al** 10000 Jl 12000 uy U JI ^ tjjdll J 4jyl ^5^ SJj^ 
V^ rf^J^ L5^ jLijJlJ ujjlA cJl5" .((Natufian jLijjLi)) -j cJ ^p 3iliJ 

^JLjt bLL *^ ,/??7j c La Ipjj °j>t^ (*-6-*-^j-* /j^ 2 ^. tlr^ caSI *ll (t-li*-* ^ ^t^ 9 

.t-J^J-l $\^as>*- fi \ g yb «j f J^tl^l Jij coJLica ol ol IS^JUJ oLb_JL)l 

>jj>t^J cJli" ^1 cjISjIIj otijlgJl iSy>- *' jLijjL; ^J- 3 ' j-waiJ 

^-jI^J-I JlL« 4-woJaP ol olj tt-J *J-I jySj* /pJaJ jl olj^SUJ j^OsjJ Lat 
^J ^jdaJl JlS*^ oU-O OJbrj US* .t^Jlilij jj^ij ti3L~^Vl V oliUa>-j 
J*>LJlj 4^Uxil i]LJjl jl Jl Lslaj) (^^5 JSJtu j^JuJ 3Sk;ll i ^LL» A^'j- 4 
Ji ^-JLijJLJl jl J,) a^^I ls^^J - ^^' f J~"" '^* J>~0 ■ ^^ c^ -b^^i JL5 
j^j-a j_& f- jjJl IAa ^ bUsdil ^^Sj cijlyj -^ ^j^j ^j^" ^-pj-o-4 (JLp Ij-^L^ 
^i .^iiJ-o jl5 LojJli j-pLJLj cU^-s^>tj jol /cpljj ^Lp- ^jJLjV J^-ajw 

jl jS^C, tO^J^ AJU 4ikL« ^ ^cJJl ^jlj-JJ jj^Jl JMa^VI ^Js> ^Lj^VIj 

b^p ^^^-1 jMgJl J a4 cu^ JL*, 8500 Jl 10500 jrj U S^l J*>U- 
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Jj^' J^^' lS^J -4-aJaJLll ^ 4-iJL^- 0>Uij^j oUU 4^ J OJL^ J( ojCaJI 

Ganj Dareh J±* ^j^ j^ -u*i jl^ll ^ oULJlj oUI^J-l ^ J5" ^jy ^Lp 
ji ji^Vl aSjII l-Uj 55jjj— ^ Abu Hureyra (tijij* yh £fy> j '^ 9000 

# # * e * 

<pljj U^JJ ciUail ^-Jrlj JUaJl JJ cCJ^ ^ 11000 j 11500 uy ^-^'j 

tCjULJlj oUIjJ-l ^ J5" oy Jt Iji^'j '^ 10400 Jlj>- ^ J^M 

.CUs^» 2L^ 9000 Jlj>- AJL« c ( ?coJ r lj wU^Jl Jl Uajf aiU?! 





Cr* ^JJCr^ ^^Ir* ^ ' J$^d ^J-3 c<tjj~> Ji^ ^J Abu Hureyra ZjJjAjjJaJj* 

zLj fe^^zj 1974 f £*// .J Us^ <J?j& l-~*+**j LalA\j jj-<Jla jYi ^Jjl! IJL& . jJ^ <iL^ 

.Gordon C. Hillman uLJ+a . lS ^ UjJjjjz jij-^j . lZjIjJJI j^J LS Lf- ~L* 
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;^.. ,,r?tfMj (w^^jJ-l ^ aW^.mo •^"Lww* C->Jli^ Wj^ Sj^l oIa J^^ J"^*" 

jA)) *ijA dJLJi ^j \s, C^JlJ\ (^y L-iUliTb UIju U OLpjv- Oju UJ j^CJj 

t3 ,,^ , .^3 . -> fclil A^-I^Jl JjLwjJ OJ-gj£j tt_3yJt bwUla ^Js Jj^* ^^ ^((S^JjJb 

iJjjjA JUir J cui^Tl ^lj 2Ll^ 8500 Jlj^ Ji ^ ^1 diL" Jju 
Ovji^il j^JJl ^ JjU :^ c^i^il I Ia ^ t^jj ^y J Catal Hiiyuk 

l*J$l L^aUs» 2LpliJlJi 4-jJl J^U- ^ j^ill c-iiJl JIp JVJ^VI f ^ij 
rc-o^o cJLSj <,±JJLS*** ^j^J^- jlA>ej l,g„.,^*j *_* A-o^r CUSLS jjl tLg_vwuL5 

(I* ^ LS ^- cU^jI SjU^I cuij .^^-JU aLIS 1*>U J*>U- ^ Jali Jj^JJL 
Jericho L>*jj1 ^j^l» ^j S^plijJl ^^Jl ol* Ji* ^yrj ~ q jJj^ J>! ' j^A' f^j^' 
4J Lr.*Jb J^Jto ajl^» 8500 Jlj>- 1^ j^Jl _ / Si^l lL~- <.dij)l\ (ji\j ^J 
y» p&Jh ^J& t?w3lj J^-^o ajLoj^JL! a^LjI jljJbr &li*j Ij-«15 jt-^Jj i! $4jlixJl 

aJL-±JI lJI^VI ^ oj^LSl jJLiJ ^ Vr^ ^y Cayonu jjjjIS* aj J cJlfT 

<V>« 50 Ji 25 ^ lil^il iiy^ll oJLa ^ ^ JLaJ .l^^I j^^U SLfjdl 

^1 Sj^Jl ^j tcu^ fc- 8500 j 9300 jy. ^i ^ ^ 200 Jj 100 U, 

9300 Oy L- S^l ^ JyLljil jt,lp .x5jii 11» ^ ^LpV^j jplil LjJ cuju^; 

^ j» ** 

^-oJ><Ii ^ Li^ cJak^- ^Ij t L. Ipy 4jl^Ij JjL^» ^ ccJl- 2Ll^» 8700 j 

wL^jJl £c-<JLll) Jj^SoVIj emmer Ajj-i^-Jl 4J2J-I apIjJj ^LJl ^Vj-a ^li 
JiJ .4Ja*>tLl jtUil ^ ^^Jt OJI^kJl ;w>lj J^-^ (j^Lk^lj teinkorn (M"' 
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. Ub-Y oUI a-J-l ^.j^ ^L^L^I LL?jj^ oIjLjjI ^yj 




jJ^jm* jM^tJ Jj^cS 2 ^ 1 1 Cs* L r^J i ^' tyw cf^a* <^^ jR\ *U& cJ^i' 
^i%J UyjJj Catal Huyiik ^jdj* JlSif JUI uif Uj . ISJ ^J Catal Huyiik 
•ZljijA JtilS' £jIj>uJ f-jj&* Cr* Cr* ^U • ^^ ^JslL j**^ l^lJ-l *~fj*> c^ 

. Catal Hiiyuk 



j^kJt ^J LjilJ Ijj^ col ApIjjJl j! t J U- 4jI j^Ip t^^Ju I -U ^ 1^ V 
9000 Jlj^ J^ .Ujut L^Ji^Ul ^1 jlUJl ^lj ^^--1 J^ g^UnSYI 

(wJ^J-l ^jj (Jl jij^^'j (*UpV! (%J Jplil Ly 2iL>! 4-JL^- CU*->^J AA3 1 41** 

.rtjji! Ijjfc Jl 2LAlil A-jyj c£^J o1^>JJ J1J3I L«JLLP 
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Jj^kJl JL^i r p ^j tl^jf 1^1 JJUjJl oIjLxXjVI o^-fc cJl*>- JlSj 

oLb Jus 2Lp!jjJ! L5 ip oJUi*il SLJ-I j\JiiJ\ JlSl^l jf l£j^VI J>^-Ji j$u 
OjC^I Jii .Lrf^ij c^^* f U 7800 JJ Ljjjl JJ v^^ 1 J^ 1 j- 4 ^ 

4-jlaiJI Ji'Uuil 4^j^_4 L^»lSo J>. jUaii) u^yJlj JLJJI j>J J^*5\ ji JbJLJi-1 

.<i~&a 5jl^ 6000 J'^p- ij^ aJL^lSI 
jtSl Jl^p- JUl* jLjLJl ji I^STj jUciJl 2LpLu^ Oj-fk tAjj^V' ^J^l l JLp 
9000 Jlj^ ^ ^ c^l ^ v^r^ **Lu £* l? 1 ^ (*M ^ c *^ 12000 ^ 

Liyl c^>Ji5 jlSJ .iJL* jjVl 2ipljj SulJb ^ L^i" t j VI JJ 2Ll* 7000 Jlj^ 

^-4 j^j? ^ jj i5L* JL>-jj tcUs^ 41^ 1 1000 Jl^>- ^ L* -^ Ji O^JIJjjUJI 
f-ljjl Oy Ol ,Js> JJ^Uajf iJL*j .4^,8000 Jlj>- Ji *y^ £$\y ^J j\^Jii\ 
JjVjJI j& ciJlJuToSJu Jl3 aJUjJI LLy! ^ olILJlj oUIj^l ^ 5:1^ 

^^ju t L -pljjJl -ij>-jjij jl^iL>»*>U \jt***(j I j j-^lg CjJLg-^ ^Jl t Ja^AiII 4JL>- s, 

l5 1p ic^L* 4j^ 4000 Jlj^ Ji Wj^ c ^ ^y j>-\i* 7hJ£ J| (*Lp J^io 
u^h J ^i o- 4 j^ ^^ O- 4 ^ oUUl 5^y Jj> JJ^ ^^j ^ ^^Jl 

J5" ^^Ip I^jJj?- cLfcjiPj £~*^r\j JU^Jl^ cSllidl oLJ-l s-^^' u^j^ 3 
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(jij oMpLiJi 01 ^j^iil jj* AjI p-£jj lL-U-U .(J^I ^^ c£< c£^ 
L» c->lj^i ^ 4jji c^jJl aJLp ^ Li" c4_s^»Lpj SjJL*-4 LJb cJLS" ^l^iVl 

J,} ^u^JlLI oU^>sli (( JUUil *-oJ^>dl)) ^JLk^JT, L»j^P J^Vl s-ULp JLs^Jj 

. A^yg-s^J (j^« :>l^i*>U dj^ij <>\^j*> ^jj^j-* 0j>o V AkLJt 

^^1 ^jiil c Mesopotamia ji^*^' uh ^ ^ ^ ^y ^ ^> 8000 <Jlj>- 
*Ji*» 0^4 L 015" .L» Lp^j 4jj5 4j^5 aJL^ ^~^>Jr L>yL> *-^jc;-o^j ct^JL^VI 

,J L_c*_*r' J" "*"^ U J^" Jj 4 "^ A^jULjU aL^~ 1 aJU-jw O' L*J JL> «-oJ^fcU tiilo c-LjapI 

^jw tjj^ .^Lp JS" j^w» 4_algJl oLJ-l c-»lj!y iUJl Ol^^L» 015* 
AilL^-cJlS'otJiib ^UwAi Ol^il ^iLJ^l ^ toLiJf d^^u ^yf Jbu to*yL>^l 
^-oJ^^J^ ^ ^^l^j^u iSLa Oli" tcu*^ al^5000 JJj^ -^ .^Uii^l J^Lio 
OIS'j cAxJLil aIjUJi j^ AjUkpl ^^ OLS" tAkiJl ^iJLiJ Jllp — (jj^^Ji Oy. ^* -^^ 
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J! J^ 1 Cr* '^j* J*^" ^j&\ J }y J* \J^H\ 3U-! oljly cJlS" 

L^-uU Ojdl C^a^u J} ,4jiil>tll C->ljlg-U c£j^ LjO 5 *"^ ^-oJ^il tUapI _ip 
SjJbc* 2LpLj>-I ( JlJ fJ^Jl (Vr^ f-* «3*^ c£^ <>IjU s-J^L-l ^ ji*J' Oli 
C->U-oJ>^i( ^j^ ^i t>L*jl *^» c£^r^ ^J^rV ^LwjJL Ljaj( r^p^^a 1i-fc 

jLlwo J*^>- jUV s-UJLp ^ji^ JiiJ .^.pUfliiyi LgJl5w JLply ,*-* UL* Oj^laJj 
. c-~^« fc** 4000 JI 6000 Jl j>- JL^ IUi*1 <i»l Jb-Vlj Ctf^*i-* u^l J^U- Lili 

• cS^-Vl <p!jjL JUaJ^I jf C->l>-jXiil J^U- ^ i\l^H\ A2**Jl C->U^>J>I j-4 
^ SJuLtil 42JL) 4^.5^1 JydJl 4ikjL« ^ C(«cJLaJi c£/*^l *-*£>eil ^-^5*1 JLSj 

Harappan ^JUjlgJl 4iUiJl Oj^iaJ \^S . c-^« 4-u* 5500 J'j>- ^-v L» SjuiJl 
^jL^JI ipljjll xJLSJ ^ 4 J-l^JI ^ Indus Valley ^j-^i ^ <S^J ^J tculture 

5JLj6^ OjLs^l?- j^xj f JJLJL OlJbj ;2Lu» 7000 Jlj>- ^-* J^^^. OlJb ,-dl 

. C^2^« 41** 5000 iJA JJLi Jil JlLt gr.^'Jl 

c^^k^^Jl ^S^r** ^ jgkT oJLAJiil C^U^J>ti! cfJiJ C^lJU cCUJa-* 5^w 3500 Jt^p- 

^ ol^JI j^^ysLl l^jyt! ^j .Olmec culture (49) dlijVl 4iLi" ^j-^i ^ 

tja^jjl liiy*! ^ t_3LirS^fl a^p JJ oJii* ojU2^ Jjf ^ Olmec culture ^jV* SjUa^ (49) 

■Oi^^ J! c/ Ifr^j ^jjlj (j-i^j J^J^ 
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5000 Az+ Uj cdUi tf J^\ JS^io Andes (50) j^Stf A^Ji^l u^ijU^I J j^l 



<u>* 



.^jJi ^^h dik 0LS" Uj fJUudl j^ ^J V ^Jl UUi a^Jt oJut lili 
cL^s; 5j^ 4000 Ji 6000 JLl* «ji ajLi>. ji ^u?i c^jj^li SJi*ii *jlj^i 

^pLoj>-VI JLJL*i)I LjJ 015" ^L»-^ J,l oLJ^I AjiUaiVI ^^1 c^ij J-^j 
. r-^Ll ^^Vi (^A Jl^w iiJbJ J^ 1^1 J»liJ4 V^l vrt L&? 

JL>-j t^^* ^7^* ^"J -0 ^ <Jj^ oljj^aiJl cJjL>- AaJ . J-JL>cJl ^>J 4p? ; . w >M 

oLsc*J>sII i^ Jb2Ja>*xJl ojjjv^J c<p(j^J( oL>*Xl* ajJjIj oLJ! ^1 ^>-l>-lj 
01 <_~>*j ^Lj^rVl JlI*JI Jj-^i ^ V^y 'i» ^. <^VI j^Vl *U1p cJ^aj SI 

C J 800 fUJ! Jl^ cupl l$if j :>*>LIi JJ ^ JbJl J^Jl ^ oU ^li/tfl 3jLs^>- h\ j$u 
:»>j JLp t LpVI jJ^ uAi ^ tj oliJL«Jl 4jjj^-*j>t 5 ^Sw~o\-« l£-^J ;> ^j^^ j^-"ij ^ij^ 

^jLSj .oyJri \£jj*Sl ^>ii J^L-Ji J^ JU- ojlu: ax^1j U^r iLL ^ Andes jjJlsVi (50) 
Jjjs «^ j aJLvLJl idf j Jj^. 4000 LfpUJjt Jjbcj i^ji/ 500 V>^j ^J^jLf 7000 l^Jjl? 

3500 ^\jJ1 JL> *^jjLsa>- jyJLjj oyJr* ^j>^^ jjJLiV^ JWt l/ Oj-o^iil ^oJ-l ^"^^ ^>^ *4> 
^' J>^ t>* >J^^ ^J^"'j ^^ J^i^J ^^Ut ^>^"^J toj-Ulj Jj-^^J LlsUaJl \j&jj* •■ i *^l J^ 
.S^j^ij ol?rj-^~i* t_-9^aJlj tlr 3 -^' (.y ^^>^*Jj tjL-ajt j^l jJjdJl o^SJl t_Ju^J (Jy.j f*^ : ;! jyo 
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5jL>- J* cJLp LgJl jJLj f jA\ j^Jcli 4-JUiJl 2lJVIj c<U~ii cJjJi <i UJLijj 

<_3j JiJl OLwJ-Lj ojjjvaJb i3jj ** js**^ c5^ ^"^ 01 s-*^ tf-^ 2 -^. ■ **£** 

rt-^*^ 4j»w? Jil jCjl^ jJ~\ iJlA Jlj ;41^lj.i 1£ ,Jyw *-oJ^r J5J oOjyiJt 
2L.J2.ft.il oJLA ^jIj^ i J^J>til j^ ^y* jJLj 4jL$J| ^i iiJlLiJ .LgiS* 4-JLUl Jj>- 

JJLJ^I ^-ijdJ ^^Ul ^j^ji! ^4 ^ J**^ J^°. uO^ OjSo^ U t 

4i?L^Jl *-4 LgJlol JllP oU>J^>*II f-?**>r ijv ijj^ll J-j>-jJI jv2JL*jI Jj*j ( JJl 

..LA*IJI Jl 
Uj^p Ujj^J jr cc^ ii— 6000 j ii- 10000 uy. I» **3ljJl SjUJl 5 1 
JlSl^l J,l ^j^-jil ^^Jl ^-oJrlj -L^aJl oljL^>- ^ 4-iLp J Uli I SjUS' 
L>t^>w3 JUj jjfe:ll 1-Xa j! *-£-jj . (( civilization ajL^?-)) L*J*j IjJjt jol 
Jl cLjJ^- cdiii ^jJSlj .Uajf U JL>- Jl JJU2^4jf VJ c 2 ^» ^U^^jLiMj 
jtSl ^^Ip (^^kjjj JUJ^Jl Jl JcJu rJk^a^ (( civilization SjU^-)) «^K 01 
^vajJl oU-oJ^r Jl SjLi^t J* cLJUl (^aju LS ^ L>^1*>jI 4J1 ^fJJi c^^i*^ ^ 
((SjUajLl)) j^lks^ J-*-^ <c£>^ ^-pr J^J -grOJJ^ l?^ 1 <^>*^ 
i ia-ft3 UJo L^jL« J**ta. -W C^^Jl ^Vl JLjicJl Jl *i?L*Ji ^y» V Uli I 

^ (jyliill j^iJLiJLl oL 4JLjLSJ\ o^sjLSIj .^UaiSVlj ^^j^y^l ui^W 
j^ku ^ Uli Uli£ I UI y£> Ijjlai^ huntei^gatherers £-*^-'j -uUl 
jl SI . -k^oVl Oj^j 01 0jjjs2aJb ^^J j&j $*>*-^w? o^^i ^ tui-^jjJl 
jl) ^Jb 4^pUj>-VI 0*>VpUiJ|j iUll «-oJ^Ij JlUI /^ (jyltlll ^JLl'JlU o^laj 
^-« ^j^IpUj ^Jb L«S t^g^i^ J^^ - ^^'j JLidl oJUJl^ (c^Jl^ ^Jl^*^ 

oLJ-I ^JL>jI -yp ^L>tJU 4j| : Jjil /^-«^1 /r 4 ^' ^ -M^ ^v^' ^jlJI 

(V 4 'lc 4 '^^ clr 4 ls 1 ^ J t(j>-o-il ^ z}*^" S^^r S^^' rJU^J 4.ylL..Jl 
2LJajli4 ^ji»- jl5 (,5jwJl ^^l>-I Oj^j 01 coULjjIj c^UIjJ-l ^.y J*y^>- 
<^^S f Lo.5* cJiii JL3 L<4^ Ll3 jli t^jJlij Jil ^JLpj m j±£ J&- J,l Jjj>JJ Sj^i» 
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.oJU& JliuYl 4-l«-P J*^>" tUaJ *% *<-£ 
£atal Hiiyuk ^y> JULSj Jericho L^jl ^^ Ji* ^yVl £*ljil J^j 
3Jiki* i 4Jb-*>Ul ^JL-Vlj t-3*>l^Vl SL>- ^-JL^I Ok V^j ^^ -^^^ 
jIlT^II o>j l^il L.Uf aS^I ^ UT t C5 °Fertile Crescent v^ 1 W 
Uruk ^jjjVi Ji. JjVl ^/Vi J>Ji oljU^ I^Lp c^b ^Ji 2L*L-Vl 
5li cdUi J^ Sj^Uj .L^V Akkad (53) uiptfVlj Sumer (52) o^j^J 

(*-^>- ^<J2j! j»Lii t^UJua 4P^oj tJj^kJl *wi Ji J,l5wJl ^iJbcJl ^lojl 
-^ ^> u~*^ l^s^ 1 J^ ! ^ **^ J^ ^LW< Fertile Crescent v--^ J^ 1 (51) 

ji^J\ <sy*r i OJlllj di^Ul! friJLil ^p>- c£>Jj^J ^i-^- 1 s£>*^ j^2*Ji l_g_o^lj tSj^U- 
cAjjIjV 1 oLJjjJl i S^U- yJU.,^U IJla *jl»t:,...j^ ,*LiJi <-^j&* hjj~J\ olyiJl ^jij^ J^-^J 

l£jj— J' ^yj^-l jJJJJ ^-wij aJI^wU £iJi aJiA jlSL- r ^o^4 oJL^lj (<ot)) ->j^rj ^Jp J^J^ ^j^ 
tL £j>£j! ^JJ^ p-^ «-^ -rtr**^ J^frN oJ^jj lS-^J t^U^-V ^j^ 

t-'^JV' LLki ^» L^-;j^ ^^ -^j ^-^^' -^ ^>^r ^ aj^-H3 ojLkj^ ^a Sumer ^j*- (52) 

ij\JiJ-\ jj4-& lp> ^j .p. J Aillill 4-iJ^ yjb i ^ j^ „^1 t^J .AjjU— II 4jbxJL; Ajjjdi 4\j_kJi 

,(w-J^U j-XjW tj^Jilj iJ^J ^^jfij \j" -3 ^J^J JJ^J J3 \r^ >' Si j^* J— J' l)-UJ ijJ^j 

jujuJI oLU Oa5 c.». J 3000 j] ^. J 4000 Jt^ /^ ^jjj' t^s ^j*i ^-^Sy^ THj^ ^ 
iJjjji cuL>»ij t jali u ^ju U*-V Lg^ Oj^Isj ^ij olyJl ^Ip 4^^jjJi tSj^Y} obljyJ.1 ^ 

5 a la: l Aj^151 SL»^j ^fc (^j^) ^j-i V^^Jlj . I4J UUJ JLjoT. c^^^i^i JL^j tL^wj *JbV ^-^i 

JSJlL o^p ^ Laj^^Jj ajL^JI Jjj^j-wJI ^XjI .^ . J 3200 fc- ^jO^ ^j -^jj^' ^ ajUa^ 
^ il5t Stk^i jkldl ^j ^L5l oJu J ojS*yf ajj^^v! ^* Akkad aj^IS^I a^j^I^I (53) 
j^>}\ f* jl t JlkJl 4jt^ij ol^j^i ^ ^_Ji ^ .(^^ £ j* ^f- ^j^r p£ 50 JiytJl ^) 
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ytJl jlS" Aid Cjj^pljj f I hunter~gatherers f-°^r\j O-^aJl ^ Oy^-* u)^^* 
oU«-£ Jsi J^>^*- *-* (t gk?^>Js *_^jbL>ti^lj .» g ^«fcbL» LJta j &>-U> j ai>0>-l 
JLidl q\J±\j 2&j£-\ j L cu^o~> ^Jl oU^J^Il jJUt .cultural filters aJ^' 

^1 iSLjfc ^^J (j^j ,<~Ju JiL*Jl jLJ^>U 2L^jJb ^^ j! aJLp ^jI^ju c^oJl 
c^dJl ^^J tLjJ iSj ^ IL^kJt jLp ^jjJ y\ <J 015" J^pul! lo* jL dLi 

4-^ljOj 4^!? yJj) *w« jy«-s^ LJ>- L>- Jjj jjo'Vi ^LJUJ Oo . i\ju\ ^ LjOj^j Ll^jLSI 

hunter - gatherers £-«^j O-^aJi ^ oJliili o>^^' oU^i^ i ^LJ' 01 
*y* ^j>- *^Jl I j^> g oJ c*-jj 402^01 5jljI *-* (J^J (P^-* 1 * . 0>-^LU jJLjT. IjjLS 

t^i^i* oo^* oUliS"^ ^jLaJL ^jL^>- *-jjJL»Ij jjOJLhunter - gatherers 

^l!) jtjv^Yl (>• 0>o tJbM <U*Jaj t^OjI j-« VI .L«***J I O^r- SiflyyJ j^jLujj 

j%j2aJI ^i i*oidl hunter— gatherers ^^r' J O-^aJl j^ (ju liill Ov^ 11 ^' cjLpLj>- 
l5 1j JjOjJ ^^Ip JJ^ i^Ljb c^L?- J^4 LJl^C-^1 ^ii .i Uli ^ 4iJL^- ^lj>-i 
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(^jS *w« 4-^lj-a ^ Lg-*^ij (JjVl ^PljjJi C-^j*jJl 0^>-J cLgJL^a £j>*5j 

/^ A**ij c3LkJ ^^lp ^pIjjJl ^l^LJ^I ejil^J j! J^. L5* .ui^jljil ^r^- 4 

-/'L) I t**iu L«JLP« .<LpL^3l« *LpLoJ>-l oLjl O «JL>- Aj^j-» ^c5 r 5 ^^ ^*** 

jlJLiijj i^juJgJl a^o A-ji^jit) jjj^iJL) OjjwLj 4^LLi oLJLiiil -^ Jf-L^Li 

j!>l$Jl J* Jj'jVi Ov^^^^ Or 4 ^Afr^' ^ oJUi^l ^>*^ll — 2L0J4JI oUL)Jd) 
Niles Eldredge r^j^) j^\-> ^J^ J^k> ^ r*-^ cFertile Crescent ^_~w^l 
American Museum of Natural History L5 *^J* £^jLl) ^^s^Vl ui^iil ^ 
JjVl ^L&) ^ ^ Jj UJj .« J^U/tfl J^ l5ji jt5V\ J">Ui^l CttUI» 
: ^VIT (,->■ j=u c5 JJl t(27 : 1 ) Genesis j* j&Jl yL- cBible ^olil ^b&l ^ 
IjW.miIj Lajy^j t^jVl IjjJLlj ljyl>Jj tj^tiLa l^jjS* ...<&! JIS» 
<up ^^Uil J*>Ui^Vl d)l -((^jVl J^p iJy^a ^ ^^ JT tiy . . .j^SJlkJL 
JU^iiVlj (3^<>^ j^*-^ (JLp «sL^tpVU tl^uLS 4*, : Ml -^p Lpy J">Ui^l jjb La 

. L^-Ip JU*Ixj jJI 5jlJI ^p 
4>t-jJl ^jjjSoI yL>j ^ «Jaili IJL* ^2>Jj (.((J\&}\)) JLp 4^2^ ^ij 

j jlisLl 0lJf aSj . j,lSLJl j^jJI : S^ai^Il olJ-l c^^L^I _ljJ c^^- Vl ^L^J^Jl 
j%-5^j>tj J-^L- J5^o jj-^-* hunter~-gatherers ^^r'j -U^Jl /^ j^JLiil 
2j jjc^s *^-^H Liaj) /p^J iOjij^i j^L^ll Aj^jJj^- (w^-wmj JaSi ^j^J t^Pj^j^i 
.C^v>-VI CjLwUJt jUu^ j-* J^l SjUJ LiS* OytilJ j>P Iji ^JiJl JUl?Vl Jaj 
Kalahari ^jLgJLT ^1^^^ ^j San O4) 0LJi f L*J ^^J t J lili J~^ JU^j 



:aJU1 ^Uw-S f b 9 y^ J^^j (t-ft-Jj j^°-j toyJrl W*i^ ^ J^J-^Vl jlSLJl *_a San OLJl (54) 
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^JJl j*j\ tol^i^ ^jjV J-s^j SjI tgJUW & U^jLj Lajyl ^y> (i Desert 

Ajf aaJl>- (J »£ou ZSjL~5\ J?liVl o^ 01 .45*yJ-l «^Ujt rtJ^JUj J^-SU 0^L>o 
Ulp -Lili ^ hunter~gatherers A-«Jrij -Uv^Jl ^ <jyliiil ^jJJuijLS S.^^JL 

5JuUJl juLS Uj^ o j>-li>o v^JLH c^Pjt j-JLI 2Ls^JL LiT oLL*J~l cJlL>Jj 

ij^\ alJlpVl Aji^ tf JbV 31 <2^LU Aj^p <d j^rUl jt$LJl *-^yJl ^Jj 

. [A-\ te^J C0jL>*il JJ^M' C^Lpj-o^fj 'CS^ ^^^J f" 4 L^ 3 t JD^wJl ^ 
c^Jj JuJ jl 4-Ljw 4-Lj 4jI ^ 2Lpl j^Jl 4-^>-Lj^U ^JT, t^pl jjJi 4jL*j^) ^J (Jj>-y\ 
f y>z\j\ lJujL^-j i-J j&A /j J>tj jl .Ojwai *Ll«j ^lj*^ C^^- 4 (J^P ^J^*^* lJ^^^ 

:>yr rS^j llSj*-* *^ (V <k*^'- >t *' t-i*-^ jyL cJ^^i^J ,J ApL*j jl <j^-£ 
Li& .cJl^JI ^UaJJ I jlo l!j Ji^- ol ^jSCc i3liJr-l jl (jinjit ^r* <LiSoly^ 

^j .i? -iil *-u» aji *wJj! *p /*p c^L*-oj>tii Jj^j 01 Lo-3- LgjLSsjr. V VrvP^I 
^ tMl dr* ^ t> ^l^>Jl m <**rjl J &A\ oL^^Jl o^ j U ULp ^\j$\ 

aLuijJ JLMilL ^y^j t^i^^l c^JuL ^^ Ji ^tjjUl oIj :>Uip*>U U: 
^jiJl 0] .4i?Ljl oJLjj CUowJ s^L^VI J^J ^4ij ^JaJi oJLgj 0L3-VI ^JLpI ^i 
LiS' 4^ jUM 2LlJI JpjjwaJl ^ ^J L» ULp >jUJ V ^xJl 4^pLj>-VI aj^L^jVI 

^yLl jl tKung A^^pJl iBasarwa ^jjL^Ul cSho j«iJ^ cSan jLJl cBushmen OU-^jJl 

.Khwe 
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cil^MJ 4-j>-jli-l ,Ulj*Jl Oli cIj j-* j .LgJbLSj 2Li*ii oU-oJ>Jj OjJa.^^ ^ 

4jJ£j>>\ c-— Jl frljj t-iUail 2bLjJ ^ C^Jl^ cl^JJ /Vlj O Ljt^J^-oU j> jl 

. JLitll SjjwJl fHj^ <^— > C^O ^Jl otptjJlj tOijLgJ^i tOljbojMJ 
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4^ jjJL» 4,4—6,5 JJ 
;>UJ ^ Vi^iVl OlJdJI OVI cjr o—j L» ^ J^j^ 1 oLj^ J»%J J^Lp 
c(Ardipithecus ^^Li^ojt) Lo^Jlj t( Sahelanthropus ^Lij^ J^^) 

.(Orrorin Jijjjj\) W^J 
^ j^JL>4,2 JJ 
^*>£jjJ|jw»I) JbJL>tlIlj Oi^^ Oi-*^ ts^ ^Jji**^/^l^' oL-^^ 1 — 2 , ^L-^ (J ilp 
.Lli' ^ (Australopithecus anamensis ^j^-ww-u^lJl 
^0^3,0-3,8^ 
^y L>-^fl f' yJl c Australopithecus afarensis ^j^^uj jlil ^^Jlj jjl^l ^Ip 

.LjI^Jj LjjJi ^ tii^ o^JL* 3,18 o^-p c^JJl ^^JaJl ((^^jJ)) JiL^J 

(^Hj^ljb) ((^Uilj pJ~Ji)) J j V' australopiths ^^jJ^Sfl ^Ip 
a}j!^A\ jJz JjVl aj>>J-I olj^VI £^> f j tLj^Jlj L^S" ^ Paranthropus 

. (Australopithecus garhi ^ j^ 
3L-* jjJL» 1,8- 1,9 JJ 
aj^J-I oljiVl £^>j tUljJ ^ Homo habilis ^*Li! DLJ^I ^Lp 
.LuS" ^ Homo ergaster J* W l)L*J^I ^Lpj cOldowan ^^Ji AJljjJVl 

ii** j^JL» 1,7- 1,8 JJ 
^9 Dmanisi L5 -^^^ ^ tLi^I £J^" J^J^' 0L*rtfl ^J*>Li J:Lp 
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4JL^ O *J-4 1 ,6 J^3 

. LjJf ^ ^^j Turkana Boy Uli" jjj ^^^ ^Ip 

*u»^ o 4-Ju 1,5 Us 
4JI J^j>*il j^j tAcheulean handaxes <Jj-^Vt *jj^ l/'Jj^ f Lr^~' ^ 

. LuS" ^y Chesowanja l^-ij-.-.^Jj tLLyl s-'j^ ^ Swartkrans 

3jl* J^J-4 1,4 JlJ 
.Ljj-j» ^ robust australopiths u^ll l; *JLjjJI j L*>VI ^-^ 

<^800,000 JJ 
01^" ^ cannibalism _/^l ^ JSi Ij-^jU Lc.jj t jL*J^ r t e3*}LJ ^Ip 

.LjL^.1 J* Atapuerca Hills IS" jj-jIj» J^> ^ Cran Dolina LJja 

4^700,000-800,000 JJ 

2^600,000 JJ 
.LjjJI tBodo j^jj ^ heidelbergensis '9jJ^X^ OLJl ^_t 

aj^ 500, 000 JJ 
iJj c^ijJi 1.1* ^ Lc.jj <-^.jjj\ ^J heidelbergensis ^^JjwL^ oL*Jl ^i> 

.SjijSOl oLaill ^Lk^L OL-J^I eJ^LJ 

^400,00 JJ 
jb^^iJ ^ (((Peking Man Jv£j 6LJI))) ^^^di oLJ^t J^Ip 
cjy^ai cijj dJJi -Ujj tlj&£* jUl ^a>ti^l ^w5»ij cjwJl J* Zhoukoudian 
tLjy ^ Terra Amara IjUI IjJ ^ «ij^ti! JjVl v^ 2 -^' £5^^ ^^ 
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cLJlil ^J Schoeningen ^k^rij^ ^J Aijy^ i^j^ r^J J J' c^*i>^ LS 

.LJL^I ^ Arapuerca ISj^ljl 
4JU* 300,000, U 
. j^fJaJL Prepared - core toolsLL—* >F^' V-^ °^ olj:> Vt oUj 

2^250,000 JJ 

^200,000 JJ 

2^ 160,000 JJ 

^ d^JL^I Jib*)! jLJ^I Dj^j 5 V L^j^dJ Ja^II JjVl JLJ)ft J^U 



2^90,000 JJ 

.Syjjv 

^75,000 JJ 
^ i>jjU I4* jLcJ t3^JL^Vl C^iJ 40^- JjVj cLiyl uy> ^ (dijJuJbLl 

3-^60,000 JJ 

ii- 50,000 

k- 40,000 JJ 
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4^ 34,000 JJ 
^ 28,000 JJ 



T *r ] Jj^ 



^ 27,000 JJ 

.bjjji i ^jiiJi x-4 ^j^i^Jl >Ua*Jl jAj cAJj^l LJL^JIj t^ijytLl (JjVl 

^ 23,000 JJ 
diiii ^ ^j ^.jj) ii- 15,000 - 12,000 JJ 

2-^ 12,500 JJ 

*i-- 12,000 JJ 

^ 10,000- 12,000 JJ 

ii- 10,400 JJ 

■ i-.;y?^-l JtA^it 2al>:. i i__j^J-l ^Ijjj 2^J(jJl syil^Jj oLJ-l olJu 

2^-9,000 JJ 

.^iVl J^Jl J jplilj flipVl ui^-Jb" f" 



4 206 V 



facebook.com/ketabtne 



4-Luj i 



8,000-9,000 JJ 
^8,500 JJ 
4^7,000 JJ 
4^6,700 JJ 

^5,000-6,000 JJ 

oJVl ^jt^~J llamas La*>Ul oUl a^>- 0>>-J-'J Lv?L>*II ^ptjj ci/i-U 
jMgJl 3JikjL* ^ o^JjLLa aJLJ? oL*-o*x4 tU_^Jsj tAjyil L$Mj^ /J alpacas 
oJLSjlU Andean jjUj VI ol*-<j^f olJbj c JULgJl J$ Jlu^j! l£-^jj t_.^./a*X.i 
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^-^J :oLwJ^fi Jj-^l frLj o^Lp| t(.Conroyc Glenn C) ■ L5 ^ 0>W ^^jjj^ 
t(Reconstructing Human Origins: A Modern Synthesis) cLoJj>- 
synthesis .1997 ^Oyjy j*Lo -j^ -^JJO^ 
Delsonc) tj^jy. ^J-W'j ^^j^j^ ^ Oj>r <. Jj-^jJIj oy tdi^ij cOj~*lo 
t(Erict Ian TattersalU John Van Couveringc and Alison Brooks 
Encyclopedia of) h±J^\ ^ L«j *±jZ~^ jj^ *£-y*y> (oL*J?) 
tJJVjW :iijjjjJ coliJl 4*JaJt t (Human Evolution and Prehistory 

.2000 
J^^l t(DeSalle<- Robc and Ian Tartersall) Jj^j?\j OLjIj t^jj tj,l^ ^ 
Human Origins: From) <+>\jj$\ c^L»y^-\ <Pj-oj>J, ^Ua*Jt ^ :hjdJ\ 
.2007 t^L^U f & 1 **Ja^ ;aJ53| *k£ <(Bones to Genomes 
lili £-^ jjb obo! jllp rJU-lJJl U^y c(deWaalc Frans) ^iy tj'jp 
Our Inner Ape: A Leading Primatologist Explains) j^ j-«j ^^J 
.2005 cRiverhead JL*>Lj ^jjo* 3 .(Why We Are Who We Are 
c(Johansonc Donakk and Blake Edgar) y>r^i\ dXAsj cJJUj^ tjj^Jl^pr 
:i]jjjjJ coliJi AjcJail c (From Lucy to Language) <*Ul J} ls~^ l/* 

.2006 cjii^Li & Oj-o^^ 
AjjdJi jj^lI ^j tlTJJlj jj*^-l : ls^^ *^'j>* '(Jollyt Alison) Oj— Jl c J>^pr 
c (Lucy s Legacy: Sex and intelligence in Human Evolution) 
.1999 Ojlijlfc 4jt4L>- ajl^ '.^j^i^jJiL^L* cr Jj^IS* 
c(The Human Career) oLJ)fl lijil t(Klehu Richard) ^jL^j tu^ 
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.1999 tji^l^-J^ 4j^L>- aaJzla i^liL^ t4jliJt 2L*JaJ( 
jll*]| t(Stringerc Christ and Peter Andrews) jjj^ j^.j ( - L r J ~J' ^j^-j** 

.2005 tOj— ^U&^r-^l^ :oaJ cAj^iJt j^kJ J^lSOl 
Lil Jui*J L» c_iyu 04^ : j^b-Vl jtJl ^JuJ t(Tattersalh lan) l)U t Jj-^jJU 
The Fossil Trail: How We Know What We) ^M jj^ Jj^ ^y^ 
4jwL>- 4^Ja-4 ;i3jjj^J c(Think We Know About Human Evolution 

.1995 tijji-il 
TattersalU lant and Jeffrey H.) yjj^ J^\ (Sj^-rj <^1 'Jj-^jj^ 
:j^\jjij^ tj^Jjj t(Extinct Humans) Oj-^^ldl j*iJl c(Schwartz 

.2000 tj*ii-ij 
Human) 1^ ijy^i 2^JJLi -^j^l jj^ t(Woodt Bernard) ^j^jy. t^jj 
4j^L>- 4J1J2-4 ;i3jjjjJ ; (Evolution: A Very Short Introduction 

.2005 ojji^il 
jLJ^I Jj^Sf ^L-SH jUj-wi~<^ JJ.> t(Zimmen Cari) Jj^ tjs^j 
lijjjjjj ;(Smithsonian Intimate Guide to Human Origins) 

.2005 tyJ^jiJj* 

AjjjkJl oLUxJl : JjV» J-ailt 

(^jyJl ^/2-oJ-l :«JL**Vl J-oa! fLiJl t(CarrolU Sean B) .^ Oy* <Jjj^ 
The Making of the Fittest:) j^kdU Jlf]\ ^jsJ\ i j^^\j DNA 
:i3jjj^J t (DNA and the Ultimate Forensic Record of Evolution 

.2006 idyjy . jio .j-lo 
c(Coynet Jerry A. c and H. Alien Orr) jjj\ ^ J^[j '•' <^ji^ c tX^ 
t(Speciation) aJjJi^- a^ fr l^jf J*x*iil 4pjil \jj&£\ aJLjJI 
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.2004 tolSj^j jjLl^ ;^jl^jJ^LvL« tJJVj^JLv 
Cracrafrt JoeU and Rodger W.) ^L» .jJLo yr-^jjj 'Jo^r ty^l/ 
Jj-L>- Lj>- ft-J^ lA-oJ^tilj (^j^laiJl Jjoi (obyiajt) t(Bybee 
t(Evolutionary Science and Society: Educating a New Generation) 
.2007 il^rjijJ\ ^j±*ti J>Hj*^ M*^^ : w^l cM^h 
CracrafU JoeU and Michael J.) iSj**^ -^j>- J^Nt^J 'Jo^ **^J^t> 
Assembling the Tree of) aLJ-1 o^^w> a-^-4 t(oUJa)l) t(Donoghue 
.2004 iijji*-i1 ajwU- IjJkLA :iJjjjjJ t (Life 
Darwin:) SLJ-i ly>^ uiLl^fl :^jjjb c(Eldredget Niles) >^U i^ojOLl 

.2005 tO^j^J j-lo *jJLp '^jjijt* '(Discovering the Tree of Life 
The) *jjf&£\ k^uJt 4^j t(CoulcU Stephen Jay) c5^r l)U-jl* tOj^ 
4*Ja-« l^r^^jJ^L^U <*7r^ijy*^ ^(Structure of Evolutionary Theory 

.2002 c^L^JL 
Encyclopedia of) j^^' 4Pj^>j-« (aaJ^JI) c(PageU Mark) ^jl* tJt^rL> 

.2002 LijjJi^S) 4*^L>- <xJ2^ ;i3jjjj-J t(Evolution 
Encyclopedia of) jjb^\ tey^y* c(.Rice<. Stanley A) S ^^ L u^J 

.2007 tiJjU^Aj ;iJjjjjJ ;(Evolution 
ijjiU-VI :^rUll Jj-^?Vl ^(Schwartzt Jeffrey H ) L j£\ iSj^r <-j*Jj^ 
Sudden Origins: Fossilst Genest and) *J-\ 9 \y*i\ J-^lj toL^i-t 
.1999 t^lj : ^jjo^* t (the Originof Species 
j^kill j-* ^Lp Oh*^-* **ij :^L^^/I *** *Pj' t(Tattersalh Ian) OLI t Jj^jJU 
The Human Odyssey: Four Million Years of Human) (Sj^^ 

.1993 tjj-fc O^wJjj :i]jjjjJ t(Evolution 
The Monkey in the) l^to UU^r ^iJi jJUJl i oVLi* :Sl^ll ^ i^SJl t 
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: iJjjjjJ c(Mirror : Essays on the Science of What Makes Us Human 

.2002 <. o j^j L* 

i£JJi\ SijAjI lijlfill OlPj^allj jftib-V» : Jblt J*ailt 

oUijJ-l A^Lr j^i? :4ia^aJt olijl^ c(Arthur<. Wallace) ^Vlj c y J 
:iJjjjjJ c(Creaturesof Accident: TheRiseofthe AnimalKingdom) 

.2006 c^f»j & J** 
In Search of Deep) ^y»jil JL^pI ^ cu><Jl ^ c(Gee<- Henry) (£j^ (-^ 

.1999cJJjj^ajwL>- ^ko :^jj^ <.(Time 
ljj>- ojol^ <*JJL» irtJjtJ! JJ L« c(GosdeiK Chris) tj~-ij> ^ji^^y^ 
\xA>r 4jtJi>» :iJjjjjJ c(Prehistory: A Very Short Introduction) 

.2003 Ojji-il 
4-w^jj (^jjLaLi Jj^j jl a-jl*j c^iJl L« t(Markst Jonathan) jIjIj^t t^j^Tjt» 
Chimpanzee: '/.98 What It Means to Be) p-^Vr j ^Ul toi^Ut :/98 
cLJjjiJlS* 4*-«L>- 4*Ja-« : L5 lS'jo t (Apes t People and Their Genes 

.2002 
l^Jju> \^J^ui\ J^g-M f^^ 4 '(Schwartzc Jeffrey H) - ^ ^jA^ c J-u'j-^ 
SkeletonKeysO 4-W^j °JJ^J a£j£*^\ ^xJ^! J>^t J>^iJ 4_ui j jJ 
An Introduction to Human Skeletal Morphology t Development and 
.1995 t^jji^t aj^L>- ^k* :iJjjjjJ t(Analysis 
j^kJl ^ ^Lp OM*^ 4 ^hj 1 '-0^y\ 4^pjt (.(TattersalU Ian) jU t Jj^jJU 
The Human Odyssey: Four Million Years of Human) l^t^-J' 

.1993 tjj-fc l)^J^j :iJjjjjJ t(Evolution 
^(TattersalU Iam and Niles Eldredge) rOj^-M jJL»L»j cjU tJj^jJU 
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Factc Theoryt and))) (ihjcJ\ ajV^I jJp ^ Jli-I j *okJl tU^Ll)) 
-204 :(1977) 65 ^^Vl ^ <(« -Fantasy in Human Paleontology 

.211 
Fossils: A) l-br o^yw^ 4j>JJl* :jJL^Vl c(Thomsont Keith) i-JT c jj— ^jj 

.2005 Oj^L^S) ajwU- W 2 - 4 : ^jjO^ c(Very Short Introduction 
l^j^JI Jj>- oJLU^ c^jj <(Van Andelt Tjeerd H) .J^l :^ cJjOJI j U 
4jfcJa-« :i3jjjjJ ;3JliJl 4*JaJl c (New Views on an Old Planet) fi^\ 

.1994 tr-JUjyaLS' AjwUt 

jm03 ^ ^...^u :dJliJi J^ftiJl 
Bromagec Timothy G. c and) dlSj^ jLcJjyj c.^^r ^Jj^ ^Fy'jJ- 
jJ*l cAJLyVl ajjJ-I Lil^Jrl t(ol*JftJl) ^(Friedemann Schrenk 
African Biogeographyc Climate Change and) c£j^' jy^3 ^Ldl 
. 1999 OjjjL^S) 4j^L>- A^Ja^ ;iJjjjjj c (Human Evolution 
LblJbrl cJUj^V cJLsJi : JjSfi OLjVI t(Gibbons<. Ann) jT c^^r 
The First Human: The Race to Discover Our Earliest) J^jVl 

.2006 <.<j\A>2 '-^jjijt* '(Ancestors 
Haru Donnat and Robert W.) jlo~*j-^ ^J-o ^y.jjj ^j- 5 cCjjU 
(^^dJl jjiaiJlj jj-^Liil toL^J^Jl :^jLkli OLJ^I ;(Sussman 
c( Man the Hunted: Primatest Predators and Human Evolution) 

.2005 t jJ ii*»jj :ijjjj^J 
c(Johansom DonakU andMaitlandEdey)c£^| JJ*>\xw*j t jJ(Jj;> c O^JU^> 
c(Lucy: The Beginnings of Humankind) l$j£^\ t^ *— ^^ : ^J^ 

. 1981 (.ji^j^ & Jj-o-w^ lijjjjjj 



-f 213 J- 



facebook.com/ketabtne 



^iJ^rf cJUjT^ JL-Jt :(Ja*Jl Sjl4 J ol^U^ t(Kalbt Jon) J^pr c<_Jl5^ 
Adventures in the Bone Trade! The) Lj jJI ^ jlil ^j^^u ^ jLJ^t 
t(Race to Discover Human Ancestors in Ethiopia s Afar Depression 

.2001 l ( j*&*>*jj}jS c- -^j liJjjjjJ 
^l« c^jjI :^*J?ljill Jj-s^VI t(Kingdont Jonathan) jIjIjj^t tJj-5 A^S" 
Lowly Origin: Wheret When and Why) o^* J j V Li*>Lvl ^iij ISlij 
4*>»L>- 2jtJa^ '.^j^rjt* idji^jjji t(Our Ancestors First Stood Up 

.2003tjj2^y. 
c-jUJI OL-Jl :^oJ-l ibyiJl t(Schwartzc Jeffrey H) . i J£\ iSyh^ ^yjy^ 
c (The Red Ape: Orangutans and Human Origins) hj^\ Jj-^'j 

.2005 tj-jii^jj :1^jjjjJ caJIjJI aaJJ! 
Lult :^-s^^ii cO^j lSj^j t(Stanfordt Craig B ) .^ Aj^ OjjiJli^ 
Upright) The Evolutionary Key to) L»j£j ^j^ u)t ^t^Vi c^j^UJi 
.2003 <O^V OjiPjjfc :^k^^j t(Becoming Human 
t(Stanford<. Craig Bc and Henry Bunn) dy. l£jt-*j t.^ Aj^" t^jjijli*>» 
Meat Eating and Human) ^j^Jl J^^J f^^' J^ t(oUJaJl) 
.2001 l2jjJu~£) 4*>»L>- Sj^Ja^ i^jjj^j t(Evolution 

^yJl ^^Jrl jj^ r^l^ll J^aill 
Skin: A) ^y^JI £j.j^ :jUtI t(Jablonsku NinaG) <L5 »r L^ t^J^LjjLU- 

.2006 ilJ jyiJ\^ ^»L>r ^k« ^^jy. t (Natural History 
Johansom DonakU and James) cJL>^ <j~- °^j ^LJj^ tOj^JU^- 
Lucy's Child: The) jLJl ^JlL. J*Uj51 :^^ JiL> ;(Shreeve 
. 1989 <*ijy (*LJj : ^jjO^ '(Discovery of a Human Ancestor 
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^lJI JybJ)}\ fOp ^JbJ :aJLJ^I j\^^\ t (Pottst Rick) dl>j t^-Jjj 
t(Humanity sDescent: TheConsequencesofEcologicalInstability) 

. 1996 ^jjy f LJj : ^JJO^ 
Schickt Kathy D. t and Nicholas) o^j ^Vj^jj ^-^ ls^ c ^^ 
L>- ^J oiSsjjl r>«^j Ajj^iwJ) jj^' ijt-JlSo &.L» Jm ojL>e>-t r*^" ' (Toth 
Making Silent Stones Speak: Human Evolution and the Dawn of) 
.1993 <.JL*jJ> & Oj^*» :iJjjjjJ t (Technology 
C^ry :syi&\ Jajl^Jl -^rj l£~UI J^r^l t(Shipmant Pat) ob tjL>~3 
The Man Who Found) ijijj^ ^^^ ^>^y ^^ ^J^ ^^J u^J- 5 
the Missing link: Eugene Dubois and His Lifelong Quest to Prove 
.2001 LJL^jJ* & ^>y>^ : ^jjO^ ^(Darwin Right 
SwisherO jj^J j^JjJ ^cr^JJ* -u^' u~^J^ '^J^ .^ Jj^" t/^j^ 
• ^jW Sjjj^r oLJl t(CarlC. IIIc GarnissH. Curtist andRogerLewin 
jj^kJJ L«^i 4£>-lii! L^^^^l tUip .y* j^ljI c^liUuiS"! oJIp lJ^ 
Java Man : How Two Geologists Dramatic) ^-^1 OL-J^U (^jjlzJi 
Discoveries Changed Our Understanding of the Evolutionary Path 
.2000 tjv-o^Sw :iJjjjjJ t(to Modern Humans 
^psj jLJl 4^ai lu^l ^Uip t(van Oosterzeec Penny) ^> ^iSjj^y oli 
; oP wj^j-iL»Li L^Jujy*^ t(DragonBones: The Storyof Peking Man) 

.2000 t^j-^jo 
t(Walkert Alant and Richard Leakey) J**J ^jUuijjj c O VI c^SOj 
The) {y£y m j6 £* r J ^.^::X\ jLJ^J L£r Ji^i JiLjJt (oUJaJl) 
l^^^j^L^L» ^.bj^l^ t(Nariokotome Homo erectus Skeleton 

. 1993 C3jlijlfc 2jc«L>- AjtJa-d 
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:^ UftJl 4^5^ ;(Walkerc Alam andPat Shipman) l)L-~5i obj c OVI t^Jj 
The Wisdom of the Bones: In Search of) jLJ^fi Jj^>t ^ c^Jl ^ 

.19% clJu.^j :iJjjjjJ t(Human Origins 

J* ; JIj^j-ULJI jLJi <b*^i t(Arsuagac Juan Luis) ^jJ ot^>- tL>-lj^jl 
The Neanderthal's Necklace: In Search) JSljSfl jtj>^\ j* o^Ji 
jljjb>- hu J) jj-^j c~>| jLj jy ;i3jjjjJ c(of the First Thinkers 

.2002 t(JLi1jJ jU 
: JU^jJb'LJl jLJlj ti-jjJ-l tDLJ^I c(Finlaysom Clive) ^J^ tOj-~/>Li 
Neanderthals and Modern Humans: An) c^j^lnJlj c5 iJl jj^^ 
4jc«L>- aaJ^ :i3jjjjj t(Ecological and Evolutionary Perspective 

.2004 ijr JbjylS' 
ajjLI ^k; 4-prj : JU^jOJLJI jLJj ^1^ '(Mellarst Paul) JjIj c^j^L* 
The Neanderthal Legacy: An Archaeological) IjjjJ' h-^ ^ 
4*J^ 'e^^rj^ tJji^^j c (Perspective from Western Europe 

.1996 cjji^j^ hu>\j>r 
Ji*Jl tAjJJl Jj-s^l : Jj-Jtil O^Jlj^jJjLiJi t(Mithenc Sieven) jj*^ ^u^V 
The Singing Neanderthals: The Origins of Languaget) ~L^i-lj 
t^jlijbt 4jc«L>- AjtJa^ ; l ^j^j-^L»Li cr-wl^li" t(Mindc and Body 

.2006 
J yj\ 4Jl>J^| J>- :JIj^jJjLjJI l)L*JI j*J t(Shreevet James) ^j^^r <-^i-tj^ 
The Neandertal Enigma; Solving the Problem of) <^jjJ~l l)L~j^I 
. 1995 <-jjj<* f^Jj '-^jjijt* ^(Modern Human Origins 
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c^>^o^ <Jl£ :jJJt\ jvzf J tik I c(.Stanleyc Steven M) .f I j*^ '^^ 
Children of the Ice Age: How a Global) jj^^>. Ot~J>U UIp aJjLS' 
. 1996 t J,j-4jU ;i]jjjjJ t(Catastrophe Allowed Humans to Evolve 
^J c(Stringert Christ and Clive Gamble) Jr ^* «~*-^J ^u^J* ^y^j^ 
In Search of) oL^VI Jj^l jjJ J^ : JU^OJLJl oLJl ^ <L^J\ 
liljjjjJ c (the Neanderthals: Solving the Puzzle of Human Origins 

.1993 tOj-^U&^^^L" 
c^L^Jl Liyu&}\ : j^Vl JIj^jJjLJI jLJI c(TattersalU Ian) OU cJj^jJU 
The Last Neanderthal: The) 0LJ)f! cbyl c^ySf ^UJt <>^£Vlj 
Riset Successt and Mysterious Extinction of Our Closest Human 
.1998 t ^ i i ^ u j 4*is» :^j^ tjjJjL> ^(SjiJaJl) .c-ajj t(Relatives 
t(van Andelt Tjeerdt and William Davies) ^j*** (*Ujj ^j^r t JjJjI oli 

Neanderthals and Modern Humans in the European) j^-Vl c£*A*i^-l 
:So^*ill 4xLi! t^wb juaLS' i(Landscape During the Last Glaciation 

.2003 iJJUjoS'Uo^jca 

Jj^?l t(DeSallet Robc and Ian Tattersall) Jj-w-jJU d^,[j <-^jj t JL^ c£^ 
Human Origins: From Bones to) c^UyJrl J,l ^Ui^Ji ^ :4jjdJt 
.2007 t^L^J j» & I A^k* -uA^ ^ t(Genomes 
^>ti c(Kleinc Richardt and Blake Edgar) j>r^} tiUjj ^jLiw^j tj^LT 
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